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Youre on the tight track- son” 


Your selection of Starrett Tools does you credit. I’m always glad 
to see a youngster start off the Starrett way—it’s the right way. 
T’ve seen a lot of them start in my day and those that stick and 
go ath eaetiete are the ones who've got the tools to handle every 
job right. 

Any of the “crack” men in the metal working trades will tell you 
the same thing—some of them right in our own shop have been 
living with Starrett Tools for forty years now. They know it pays 
to own the best. 


‘Starrett Catalog No. 22W describing over 2100 fine precision tools free on request. 


Write also for the Supplement, showing the newest tools 
used in the best shop practice. 


THE L. 


STARRETT CO. 


The World's Greatest Tesimalerr—Manafacarers of Mactawes Unexcled 


Yankee One Inch Micrometer 
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People express themselves 
in their possessions, Not 
by the cost but by the 
merit of those possessions. 


Victrola No. 180 
"80 


Victrola No. 180, electre, $390 
Sechceans 


29Victrola 


Important: Look for these trade-marks. Under the lid. On the label. 
‘Victor or Talking Machine Company, Camden, New Jersey { 
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tories a small band of American 
scientiata are Inboring desperately 
to wrest a marvelous natural secret 
from the green plants around us—a 
fieeret that may help us avert a 
threatening world-wide fuel famine. 
‘Theae men—among them being dis- 
tinguished members of the American 
Association for the Advangement of 
Seience—believe that today we are 
consuming ou oil, coal, and Wood at a 
rate that means early exhaustion of the 
world’s supply, “And then what will 
happen?” they ask. Civilization would 
totter, they believe, unless a new 
‘source of energy could be found. To 
find thia energy they are turning to the 
sunlight. For it is really only the 
stored-up energy of the sun that we 
‘use when we burn coal or oil. There- 
fore, we must find out how coal was 
made, and to do this we must discover 
‘how living plants use sunshine to form 
the material that was Inid down, ages 
‘ago, in the form of the coal we’ mi 


Ii THE seclusion of their labora- 


A Foretaste of Features in Our Next Issue 


kind of exercise you should practise 
to remedy them. " Scholar, machinist, 
laborer, and bank president—Doctor 
Crampton holds up the mirror to each 
and ahows just what correcting reeren- 
tion and exercises be requires. 


DRY cell vacuum tube radio set 

for $20! Six months ago this sum 
would have bought you a small erys- 
tal receiving sets inthe next inue of 
Porvtar Sciexce MONTHLY our st 
Fea Capa tale You how t¢soowable 
at the same cost a set that will receive 
from four to five times as far as the 
average erystal set. You would have to, 
‘spend $60 or more for an assembled set 
of equal efficiency. 

An accompanying article describes a 
novel three-stage vacuum tube set, 
using power tube amplifiers, which was 
built to obtain maximum loudspeaker 
results, 


AROLD F. BLANCHARD, stalf 
automobile expert, has prepared a 
money-saving article ‘for the April 


today. 
‘This secret of trapping the sun's 
energies is still locked up impenetrably 
in the green leaves of common plants. 
‘The fascinating story of how science is 
striving to learn this secret will be told 
in the next issue of Port 
LAR ScteNce MowTaLy. 


ade to Secretary of War Weeks, in_ his 
nation-wide campaign for better American 
‘manhood, will tell in the next issue of 
Porvtar Scievce MonTaLy what your 
physical shortcomings are and just what 


PorvLan Scissce Moxtuy, telling 
of the simple tests every motorist can 
apply to his car to determine what 
repairs and adjustments are needed in 
preparation for summer driving, 


OZENS of other fea 


0 YOU need exercise? 


‘ture stories—informa- 
tive, entertainin 


pre Bi veng Moalo Poputar SCIENCE MONTHLY saving — will 
nut_do you know that ~ next issue of POPULAR 
|] there ‘are three distinct || a, mbna cc 22st moses an PaaS Sctexce Moxtaty the 


classes of exercise and that 
your particular “exercise 
b |] dict’ shoutd be preseribed 
‘by an expert just as eare- 

fully as medicine? 
Dr. C. Ward Crampton, 


‘most interesting publica 


Fett sen ca mater Dez shy he cet Now York 
ae tion of the month. 
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On newsstands every- 
where March ninth 
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From the Great White Way 
to the Great White Spaues” 


Get away from the grind of your daily routine. 
James Oliver Curwood is waiting to take you, 
while you sit in your easy chair, to the magic 
outdoors of the great Northwest, 
where interesting adventures make 
your blood run fast. 


Pack up your troubles and follow 
CURWOOD into Adventureland 


frood takes you to 
‘where splendid ad. afoot 


aaventie, strange, enchanting, won sys happening where f | 
and under the great open sky ily pina er golden wel 
the wondrous Red Noon a Tere is gre 


the Noch Sear=hear 


‘care carrying 
poser and Tappily into Advenvure: 
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linking, fear-ridden, half-human 
ature, emerging from the black 

ht of time toward the dawn of 
civilisatton, ‘was first. ancestor —the 
ape-man, whose story you ‘will read in 
coming "iasues of POPULAR SciENCE 
Millions of years ago he skulked through 
the foreats of what we now call Asia. He 
dwelt always in a black fog of fear. He was 
in terror of th ‘easts around him, 
of the hail and lightning and thunder; of 


the cold and darkness, He was d 
Bil the: menacing: powers of nature 
as only a trembling: experiment 
Tigh ave: beon utter 
ff ith him would. have 
promise of our human Face to come 
Foo things coved tin: Tie hod Wands with 
Sch ta clutch stones sx weapons, tod 
likin his stage skull there war the Bim 
Merof a mind 

Tow this creature developed areal brain 
and 3 human forms how be Warved fo te 


You owe it to yourself not to miss a 


Popular Science Monthly 


Read the World’s Most Amazing Story 


eat 
Eclence are told in. the most fascinating 


serial ever published. 
Ttis “The Story of Man and His World,” 
by De EE, Free, beginning in this sue of 

r ‘to run 


Porvzan 
iow you a 
quest of 


eat fundamentals of 
rybody wants to know. 


single instalment 
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NOW FREE! 


The Book That Has Shown Thousands 
the Way to Amazing Salary Increases 


Do you want to leave the rut of 
routine work for a position that will 
‘grow daily in its fascination? Do you 
ant to art sight out making more 
Money than you ever t po 
ible?’ We have done exactly this for 
thousands of men.” Here is the book 
‘which gave them thelr start, Read 
Tow it fs now offered to you-FREE! 


blosioming $ 
tial citizen in his new community. How did 
hedoit? Whats the secret that he used? 
Simple enough. He knew that the biggest 
‘money in business is in Selling and though 
he felt that he couldn't sell a thing, he 
Jearned the secrets that make Master Sales- 
‘men and then began to make big money. 

If only one man had found 
inspiration enough in this re- 
markable book to. make a 
brilliant success in the Selling 
field—in a job paying him 
many times his former salary 
~then you might call it luck. 
But thousands have done it. 


Your One Chance to Make 
the “Money of 
four Life 


Not one of the men whose 
names appear below had ever 
sold a thing before—not a 

e's worth. If you had told 
‘one of them that he could sell 
he would have laughed at you. 

Probably he would have 
come back with the old saw, 
“Salesmen are born, not 


igs 


‘ate Fo 


made." They were frankly skeptical. 
Yet every one of these men, through 
reading this book, discovered the fallacy 


Of this vicious old’idea that Saleamen are 


“born.” ‘They learned that Master Soles- 
men are made! And in this book they 
found a comparatively easy way to go 


from low pay to better earnings. 


Simple os ABC 
Sounds remarkable, doesn't it 
there is nothing remarkable. abo 
Thete are certain ways 0 approach 
feat. types of prospects to get their 
divided sttentlon “certain ways to stimu- 
late keen interest—certaia ‘ways to over- 
come objections, batter down prejudices, 
‘outwit competition and make the prospect 
1 you will learn’ these principles 

there is awaiting you a brilliant. success 
and more money than 
of earning. This 


Association will make you a 
Master Salesman. 


‘As soon as you are qualified 
and. ready" the: Employment 
Service of the National Sales- 
men's Training Association 
will help ‘you to select and 
secure a selling position as city 
for traveling salesman. Many 
ofthe biggest, most repatable 
Selling organizations in Amer- 
ica turn to this Association for 
their Star Salesmen. 
Now Free to Every Man Who 
Will Act st Once 

We are not making any ex- 
travagant claims about what 
we will do for you. We don't 


‘eine Cape 
srataslary of 


hhave to, The records of the real successes 


whelmingly a testimonial of the fact that 
{ny man of average ingen can become 
Raster Salesman that, we are willing 0 
ion" entiety upto All 

portant features 
contained it cur 
fodernSaleamane 


fo) many thowands "of 

mal Demonstration 
tal experience while 
‘aa ‘ane oppartunitien 
that await you in the selling fekd. It you do 
Sot send this counon we wil ong merely’ dhe 
Coportunity te train one more Master Sales: 
Ran. Hut for you, failure to act may mean 
that’ you ose the ne big chante of your ile 
{leave forever behind you the low pay of & 
outine jobs Temay mean the diference between 
this anda real success at a big lary. Ts Ie 
tworti 2c to ind out? Then mail this ‘coupon 
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Making Opportunities 


for Popular Science Readers 


$25.00 in PRIZES 


To win one of these cash prizes is 
easy, and every reader is invited to 
enter this fascinating competition. 


OI if apiind Science. Roadens. | 


ee eae = 
aR a ee 


MANING LISTS 


a Ae 


oe ee oe ors oe Sees 
eeraee: | 8 AREAS crate Hato a wea 


test 
POPULAR SCIENCE MONTHLY 
225 West 39th Street, New York City 


INDEX 


2 "Fok nou bt Hull Qurieg) 
Re a ao a Ne 


“thaw Dig: Cn, opts Onde 


amen 
oun — eras ee 


[ee 


7] || Soe 


AMERICAN MADE TOYS: 


Bae a 


Money Moking Opportunities continued on page 3 


March, 1923 


7 


EVERY LIVING PERSON 


Can Be Helped 


Skeptics have turned ardent be- 
lievers in Coué’s method of auto- 
suggestion; scientists and thinkers all over 
thefvgrld have endorsed it; millions of people 
luding the most prominent, are practicing 
it, Amazement, gratitude and joy follow its 
use ev ‘as humanity rida iteelf of ise 
‘ease and all manner of ills, without the use of 
Medicines, diet, exercise or ordinary healing 
fystems. ANYBODY ‘can use this simple 
Method without effort or inconvenience by 
following the simple instructions given in 
this book. 


LE COUE stands out today 
the man who has discovered 
Just what to’ do to put in opera 
tion the great forces in our 
ssubconsclous mind to help 
vupachieve whatever we desire. 
"The ‘subconscious mind con 


wer station for which come 
Inpshes that deeeine oxi 
edith" and strength or line 
tion t 
‘nied which 
Blakes reasone and deale with 
ary terial tlogs,” Coot 
teaches 
tn 
one of health ana conse He 
found thet the imagination, noc 
the wil ean generate the tent 
Iie hogs’ The thing 
Unbelievable things ‘The thi 
{hat makes his methods notable fe that he takes 
irom the component undnntl 
face, and present them x0" simply and 
tt anybody ean understand and apply wt 
wae the Ineo which pu the aoe 
find to wor 


Orison Swett Marden, 
ig in the Success Moja 
‘When 


the” subeon- 
Scions work for them 
theres be no por 
peep noncin distress 
‘ran il healt; no one 
swil'te nappy, no 
will bea fit 
hnarted ambitions 
Thousands are provi 
the truth it 
rent by using Coud’s 
markable methods, Yo 
mo for pourit wi i 
these others have done by following the simple 
Inseruction in Coué's owt book si 


SELF MASTERY Through 
Conscious AUTOSUGGESTION 


‘This Book not only contains a complete ex 
tion of hix theories and methods with thorough 

8 Tor self cure, but also gives in detail 
frome of his amazing cures which he has achieved 
for many people. 


Write for free particulars of agents! 
proposition. 


By Coué’s Book 


If sick, nervous or ailing in any way, 
you may be cured with amazing 
quickness and without effort, through 
Coué’s method. If mentally depressed, 
discouraged or unsuccessful, you can rebuild 
yourself according to your requirements with 
astonishing results. Even if you are perfectly 
healthy and succesaful, you can add greatly 
to your reserve power and fortify and broaden 
your life by the methods explained in this book. 


Remember that Coué's presence—his own pe 
sonality is not necessary to effect remarkabl 
instruction the 
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Are You Ever Tongue-Tie 
At a Party? 


‘AVE. you ever been seated next to a man, or a woman, at a 
dinner and discovered that there wasn't a thing in the world 
you could talk about? 


‘and unable to say what you wanted to sa 
sd instead of well-poised and at ease? 
iliating to sit next to a young lady or a 
dinner table and not be able to converse in a calm 
It is awkward to leave one’s dance partner with 
murmur some senseless phrase that you regret the moment it leaves 


nd that they cannot utter a word when they are among strangers 

Ata party, do you know how to make and acknowledge introductions 
in a pleasing, well-poised manner? Do you know how to mingle with 
the guests, saying the right thing at the right time? Do you ki 
what to sty fo your hostess when you arsve, and what to sy wh 
you depart 

Does conversation lag every time it reaches you? Are you con 
strained and il at ease throughout the evening? 

‘The difference between being a calm, well-poised guest and an em 
barrassed, constrained guest is usually the difference between a happy 
and a miserable evening. 


Are You Ever ‘Alone’ 
in a Crowd ? 


HIE man who does not know exactly correct and cul 


shat ix expected of hi tot The Book of Etiquette— 
dance, eelenlone, out of place, Often aways wele Authoritative and Complete 


he feels uncomfortable. He imagine The Book of F uqvetie re Sara vote 

people are noticing him, thinking how The Easie Speers ariaee eee 

dull he is, how uninteresting, In the Book of Etiquette you will find ab 
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and embarrased when she iaew thot car bere ad ‘enon erp denon seh, on dr 
Good manners make good mixers. If 
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nes Ete evs Youn me Days’ Examination 

se and ease tatead of being Won't you let us send you, entcely fre and 
ness to know exactly what to do, say,  {20gue-tied, it shows you how tobe a pleasing, without obligation, the two-volume set of 
write and wear on every occasion.“ The being “alone itteachesyouthesecretofmake  ROOk of Buauettel, No money whatey 

man or woman who is able to do the ing people like you and seek your company. mine them theronghiy, Within, tha 

od decide whether you want to ret 

i .- ook without one’ penny’ cost to. you, oF 

Mistakes That Con- [= ema only 4850" 


demn Us As Ill-Bred payment 
You will be the sole judge 


There are countless litle proof olfer—the ftook of Et 
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Your isto” 
$ Violin, Mandolin, Guitar, 
Ukulele, Hawaiian Guitar, 
Banjo or Banjo Mandolin, 
Tenor Banjo or Cornet, 


Banjo Ukulele 
Actually given away, absolutely free. Last year we gave away 
thousands of high-grade musical instruments on this sensational 
offer, now repeated for YOUR benefit. 

We have the most wonderful new system of teaching NOT! by mail, 
‘Take your choice of any of these magnificent inctruments absolutely free and 
learn fo play by this eaay to learn method, “Can have you playing standard not 
mine lemons. Avery sal charge for leo) 


‘Our plan is, $2.00 monthly for lessons. No charge for instruments. Ukulele and 
jo ukulele piven free with 2olessonsat soe aleson.| Teno banjoand Hawalian 
‘with 32 lessons at 50¢ a lesson; Vili lin, guitar, banjo 
nd ban guitar given free with 6 lessons 4334ea Tewon Lessons are 
sailed one each week. Fill out the coupon and enclose $2.00 or, we will send 
instrument and complete outfit subject to examination at express office C. O. D. 
{$2.00 for first month’s lessons, and you will yet an instrument you will be proud 
toown.  Atend of one weleif you are not delighted with instrument and lessons, 
send outtit back and we will refund your mouey- 
De not delay, but mail the coupon 
today, before itis too late, Be sure 


Ree tidriment) 


Tats eneloing” $2.00 for Piano and 
imation, write for booklet, 


roy 82.08 
7 $3.00 mast 


SLINGERLAND'S: 
CORRESPONDENCE, SCHOOL 
‘OF MUSIC 


RAILWAY MAIL CLERKS TRAVEL 
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Popular Sclence Monthly 
Making Opportunit 


FOR MEN AND WOMEN 


ee? Rae ee 


Rare eh tie Ba 


igen daetel eae neers 
a ene Se Tada Mike Mae 


(oie Weide th oth Wiatommn 


Peery RAST. 


Beato 
THE G&G, os 


aA, fatten on nal Re, 


SETS ar te eS 
2s Sao 


end oe 


March, 1923 n 


Worth That Much in One Year 


By A. L. Pelton—“The Man Who Helps People Succeed” 


BSOLUTELY! 1 gladly stake " that : \ af pe 
Diy tepetatiod calc. Witien alsa actx in good faith. Give and antces of success in life that it would be fool 
Pahow values worth $1,000 {lite you get ar, farmoce than dot” 'A to attempt suinary oft each 
v c wed times page. S0.a book has been ‘prepa 

to you, or it won't cost you acent! yar sua just thirincreased personal tttibution to. people. why 
Could “anyone make you a fairer power through wii-ducovery, Itthat sounds Stead of, follow, ‘command ina 


? No one ever has—that's cer- fecp, - Crders, live én comfort instead old 
#? No one ever has—that's cer- Heep, put i this way: force ts conquer by wake SfSer®, live tn comfort Instead. old 


‘provided vnly: that the man who Self." It's so full of smashing, positive quae. 


tain. No one ever dared. I dare dune yur bdden abies, You have them S004 00 xa tae beeen sat 
because I've proved my ability to {make vo mistake about lifting men from obscurity to fame—exactly 


howe ft ingpires the confidence th 
fe to. 9 to get 


make good. Betlnesr of your awn, gow pcs fur ger MM, nie te cone 


potential strength than you've ever se 


VM that amaig fee boot lo to mall the coo- 
es, Feally big men have found that o « 

pasty ghe meh pomatte Kes ead them til tigger Cs pon below. 

toe ican’ our! tdi vas aceon Here's Where We Both 
Sen yee es eer ee coe Soveting blmsellal'he He, "Aad be Make Good 


You chactly how to make those latent powers 
produces thy a new method that Issn 
{ection you iow SU 

Wc ure ihe ithe social sale, 
in Business, higher 

‘And T dont care 


lone. ‘Schwab is the same 
things. Frankl 


ways find. Remember—I stand sponsor for this new 
plish big way for you to achieve distinction. in your 
inding heights Chosen fickd.. I'm the responsible person who 
that way—starting. guarantees your success by thix method, You 
F There Is a Formula For fn'in perict faith beenine Dr Had 
ded and satisGed! There Success! Prt me where I sta re rained 
ads this page whom I can't . ;. Thousands of othe an ‘they 
ip. T know, because Uhave already helped 200" et anyone “bunco” you about “aeni- dreamed possible, wthod. Se 
thousands-—of al types and degrees. wa and fate and "ehgnce.” Rowe three {Fite you to make me make good for you 
1'm not a miracle-man. Far from Ina real man's life. ell you that any Kind ANd the fist step is to send for the free book: 
Ifyou really" want the best things in ie 
T have my ideal, by of success you want is now within your each best things i i 
and Tm’ proving it ecery day to hundreds of saoren welay’ Tin watog 
dabedoristlor pple pe ee 
‘myself before I began showing others how t© No, rm nota wisard, Iwasa poor man, an too by sending for the free book, "And yo 
do it bat mow ean safely say that every unsuccessful man, and a hard-botled doubier, may find it the turning point in your whole 
od essa a + tena hen ‘not many years ago. 1 simply ge myself life. So act now 


‘dred thousand that other people have made "Ot Many Years ago. I 2 a aa 


by following the principles T advocate! Do 6 The credit. js not 


Tel pender that I can guaraniee success t0 Haddock. He made me 4-F Wilcox Block Meriden, Conn, 
Lg U have been passing his astonishin 
Nothing Up My Sleeve—I’m__ ‘2 ether people. I'm a sort of middleman be- FREE BOOK COUPON 
je T's econ a great benefactor sod the thousands eee ee osetacates 
Talking Good Faith ‘of men his great practical work is raising t© Pe voN PUBLISHING CO., 
and Money positions of power and self-respect and wealth, PELTON PUBLISHING CO. | 
mystery? There isn't amt Free Proof That "What = whips ienietiserot tit eign as 
my business. fon't on.” “4 

work in the dark. I have nothing up my I Say Is True 
Hive and T'dont try to deceive the eye. ‘The method that Dr. Haddock perfected so Name 
Wien ask any man to step up and test me, that eny man can apply ff higmel! with 
Tids'so in pepe gv fash, Rod product Sebnile proce raat & called "Mastery of Addr, site 
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NewKino of Heart! 


Does Away With Dirty Coal and Wood 


No more fires to build, bank or watch—no 
more dirty heavy coal to carry and lift—no 

more clouds of ashes to breathe or back~ 
breaking scuttles to empty—no more 
s—no mére cold rooms in 


quality or high prices since this 
w Invention. 


3 Times the Heat of Coal 


1 Here isthe amazing new kind of heat that has ended 
forever t he days of woman's tackeakig nerds 


lup-to-date gas stove. 


Cheaper Than Coal and Wood 


Mr. Oliver calls his invention the Oliver Improved 
OiL-Gas Burner, because it uses 95% air and only 5% 
‘coal oll (ordinaty kerosene)—the cheapest fuel there 


Fits All Seo Kind or Size ‘whem into an actual gas that 


fan intensely hot, clean fame. 
‘Saves its cost in cleaning bill alone. 


Mr, Overs wonderful invention male Wy Te 3q Daye 


in sixteen different models to fic any kind 
at ‘cook wfove, heating stows, or furnace. aod fg lie do pny oh 
Roocthold dirt and drudgery.” ind askes, 


Dog’ change your stove 
dire, smoke, odor, ch 


firebox. Eastly 
‘Abeta wate Teast 
Your sve. 


Hotter Than Coal 


fd elle bow you can us to 
SO day, FREE. ‘The famous Oliver Iroe- 
Chad, Money-tack Guarantee protects you. 


Send For Big Offer 


If you write at 
you will be 


gon eon sean joe 
‘poor quality or 


= 


Your Oliver burns the cheapest and most 
reliable fuel there is, kerosene. Just turn 
the valve and you have heat av much or 


Oliver agents earn as bi 

lie eee cay opanctios ears. 
‘territory, Big, all-season 

Vite for Special Offer 


$25.00 in PRIZES 


‘See top of page 6 in front 
‘of book for full details 
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"ANY amateurs are so absorbed in the fas- 
inating fun of radio that they do not re- 
alize the big opportunities awaiting them in 
the commercial field, Thousands of men operating 
fiat tations have Sever onadered that they ear 
Src Amstcar, dons Saute your kxterieage. of hase 
Don't use it only as a fad or'a hobby,  Ravio s more than 
that, Tels a gigantic, six-billion-dollar 
Industry—and growing bigger every 
day! Hundreds of commereal stations 
fare in operation today’, thousands 
tore ace being erected. Nearly ever 
Yeon! on the seas 1s a flosting radio 
ion. Hundreds of snanufacturers, 


Trained Men Needed Now 


Do you realize what this worldwide 
out, Many and 
dio men Every 
three operators 
is atorenfactrie, newspaper 
tne ed operatrs, emu 
Sale technicians, 
deniers, lnventas, engineers. Every 
intere yout yo oe the tcinen dows 
demand for raore trained certied 
Rarotici 
Here ts your 
fortune 


‘nating. profession. 
snerowded "fobs ace 
literally going begging for competent 
teained men, ‘The pay is big, and the 
‘work ascinatiog! 

cay 


“Cash In” On 
Your Knowledge 


Don't he a stay 
behind, Don 
the other 


uot a plaything 
Don't et” your 
Radio - knowlege 
goto waste"Cash 
5 i 


‘Thousat 
men with no. knowledge 
for wonderful carcers i th 


3€ experience re preparing 

is reat profession, "Wall you 
allow these beginners to get abead of you?” Will you let 
them get all the big jobs while you sic idly by? W 
always be sitisied with being just an extra-good amateur 
when ic is so easy to earn big money asa professional Radio- 
trician? 


“Radio Headquarters” Will Help You 


‘The knowledge you have now of Radio. operation and 
maintenance makes i easy for you to train yourself and 
obtain a wonderful potion. Vou can work up to postions 
paying as high as $10,000 a vear. If you are attracted by the 
Adventure and excitement of teavel, Radio offers you a glori- 


Your Radio-Knowle 
Worth Big a 


thousands of stores, ilions of people 

fre interested in this great, news mar= Aa quickly “helps you acquire expert 

‘elout industry! BAe pee ‘and accuracy in sending arid 
|| RT nto Teter. ‘code, 


Seth eases cl 


e 


Soiree hese atin 
i 


Shortest possible time. 
‘One of the features ofthis remarkable 
sewed Oe See 


ion to this sleni, sng 
the our 


y correct You pape 
advice you see, help 
with thelr wide’ experience to becom 
Sovceensful Certified Radio-tnan 


Get This New, Free Book 


The National Radio Institute is 
ikive You the same practical 
has’ put hundreds of its 
con the highway’ of Radio 
‘Read the letters tn the 


jive you the 
‘every way 


Sheree erie Nae 


Hate Hostal pepaper ou ey te 

ee spare time! "to eco. Sn etek 

han aoe oy om throng 
Serve to good 


RATIONAL RADIO INSTITUTE 
Redio Headquarters = 
Dept. 12-C 7 
136 Peanayaia he, KAW. 7 
Washington: De. 


7 
47 NATIONAL 


# RADIO 
- INSTITUTE, 
7 Radio Headquarters, 


P Dept. 12-C 
771245 Peasyiaia Ave NW, 


‘Washington, D.C. 


Pease send me your free book telling 
howd can become a Ceriied Rade 
trician in my xpare time at home, with de- 
7 sallasbvout the postions open tome in Radio, 


Age 
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Amaze Your Friends— 


Learn Music Quickly at Home 


Through This Wonderful New Method You Can Now Learn to 
lay Your Favorite Instrument in a Few Short Months— 
Entire Cost Averages a Few Cents a Lesson 


“How did you ever do it? Where in the sons which make every step as simple ax 
wide world didyou ever learn to play 20 A, B, C. You take lewons it the peivacy of 
Ae Jour own home with ao strangers around {0 
Eniaras yu. Practise whenever mot 
coavenient for you. 
‘So easy is ou? method that children only 10 
to 1 yeas olde quickly Become aco 


nd women. 80° to £0 years old~inludi 
many’ who have never before taken a Test 


sn if you don't 
know the frst thin 


eaye in demosed at 
socal gatherings of every 


brite musical 
And all in 
your spare time at 
‘Without a 

‘Tortoge not scainted 
system this may’ sound like a pretty 
strong. statement, Yet wer stand 
Frady to back up every word of it 

have taught. music to, over 

300,000 men, wonien a 

jn all parts of ‘the world. Just 
“ALMOST “A “THIRD. OF 
MILLION GRADUATES, Their 
thousands of grateful letters to us are 
more convincing, than anything we 
‘could say on the true merit of thes 


led 
‘Thowminds of our stud 
play 


‘rchestran at 


tte "“Many have orchestras 
‘own, Why can't you do the 


SPECIAL OFFER 
When lerlng to ey ox sig no ener 
ene ohier wires 


how easy it ls to turn your wish to play 


Hel eo ply ar ames | Gece at 


rary 
eee 
Nad the leone are just a thorough a Si KS Si hs, Oe 
a ‘Strick music, no ma eee ca 
> “icnpsre® as ae 44 
ne ve ORL DA 


(AGENTS AND SALESMEN WANTED. 


‘et’ pd ‘yor ote Ure bok that | Fee eee NE Ot REE 
Seu alfakont dis meine! “Yess | Sanisehauae : 


ancy tana? et janie. | ect msen Gea Rone 
siding aah sl ac etree te | Scie ots STi wae 


NT Bn ake a a is 
Misdchelemsrsaleneiscouny. | facili ame cde eidawg”tatewoene | SxDeame staat ee Fanaa 


z 
i 
i 
g 


Advanced Pupils | joining a class, pin- 


Place are de- 


ff 
i 
th 


lightfully clear,easy 
and interesting les- 


f ‘ hing younell down t's Sea 
Se MET | toverain hours ot poe 
Bement ieee | Fe, mine a | Sate nw vo cy 
main Ede Jesson to a private e 
1 

Bie” ite” | teacher, | 
Hawaiian Steal Bania: H 

eee rea u 


2 ewe Park, nae 


BECOME 
Railway Mail Clerks 
$1600 to $2300 Year 

MEN—BOYS 18 TO 35 


Common education sufficient 7 Meme 
‘Send coupon today—SURE 7” Address 
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“On the Plains 

5 the bones of conntless millions who, 
‘at the Dawn of Victory, sat dowe 
‘0 ait, and weltingwdledl™ 


The Warning of the Desert 


By William A. Lawrence 


Ps success in some line of work 
‘will only Bod that work and. stody 
‘There was nothing particularly new 
about the thought—it was something. 
hhad known and realized for years. 


I is manager of his department oom, 
the tl eh going be 


re tk 
nen’ tke Bil 


Ss mauer of fact, ill had. seen chat 


Hie knew that he ought to di 
should at lease find out what the 1. C 
‘could do for him. But he never had! 

‘And he might not have sen 
either, but for a few hearts 
der’ plcure Which Be had seen called 
“The Warning of 


help you, too. 
Believe me when X tell you thay the rome 
wane thing you ean do co 
sendin that I. G8 coupon, Te fe far bewer 
to send it in pow than to wait a year—or 
fi ive what the delay 


il young, and be 
‘hing that came aloog. 
He worked as hard as he knew how, but "Ow the Plat 
somehow oF other he Hever seemed t0 get bleach 
‘oho, at the Dawn of Victory, sat 
hard—terribly hard, sometimes down “te suit, and selting-—died™ 
both ‘ends meet—particelatty il ead that over two or thee times, 
sickness come or the “The Plains of Hesitation!” “Countless 
thegnecied Sxpemes lit Bill hevge EAE salons be, St ake Base of Viger st 
iteeSioncd tonight had tome “plain.” Gown to wait, and rating died 
janhioned courage, toro phrases be {i his ears, They 
worked heir way lot fs very seul, 
“That settles it" sa Bill, with a finality 
that wat tou for him itm ed wai 
ing—t'm tired putting it of 
chance fo get out of the Fut, and I'm not 
foing to overlook it again” 


fat het increase i salary and that ro 
tion never came. Indeed, once or ti 


frien things were lace Ml came and 
Sear teslag hin ab. ey ead ‘Name, 2 


‘Then, one Bill came across an 


auvergiement that was to change his ene ne Ae 
‘lifes Te told how othes ten jose Hike ea me 3 
Int nad found ay ge tof the 
rut and make good Ia’ a big: way-—how See 
‘very man has enough gatural ‘abil to aed — 1 
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GUARANTEED 


$250.00 per Month 
ENSES PAID 


Many fine opportunities for 


E t: = ‘stead ean 
sotteesied “Bese NOPE Eos || trained Railway Traffic Inspec- 
r tier St a Beets, zt || tors. Steady, pl joor 
xpe Ss Ese a eae work; travel or remain at home. 
Easy to Qualify 
Prepare in three months’ spare- 
time study at home. Position 
then guaranteed at not less than 
$110 per month and expenses, 
with many chances for advance 
ment thru contact with big rail- 
way officials, 


work can be lareely atteibuted 
‘Slee secured (fom pour curve 


You Take No Risk 
Read our Guarantee Notice. If 
position is not obtained for you, 
‘entire enrollment fe refunded 
without question. You have 
nothing to lose. 


Rookie No, Dota 
ro coor tn Ral 


rere || St 
Sar eee || sch 


Name 
suet 
cay 
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THE DANGER OF 
NERVE EXHAUSTION 


By PAUL von 


‘The high pretsure, mile-a-minute life of to-day, 
with its mental strain, worry, anxiety, grief and 
Trouble, is WRECKING THE NERVES of mankind. 
This applies especially to the people with highly 
active ‘brains ‘sensitive nerves. Have your 
Nerves stood the strain? 

The symptoms of nerve exhaustion vary according to 

ividual characteristics, but the development is usually 
as follows: 

First Stage: Lack of energy and endurance; that “tired 
feeling. 

Second Stage: Nervousness, restlessness, sleepless 
ness; irritability, decline in sex force; loss of hair; ner- 
Yous indigestion, sour stomach; gas in bowels; constipa- 
tion; irregular heart; poor memory; lack of mental 
durance; dizziness; headache; backache; neuritis, 
theumatism, and other pains. 

Third Stage: Serious mental disturbances; fear; undue 
worry; melancholia; dangerous organic disturbances; 
suicidal tendencies; and in extreme cases, insanity. 

If only a few of the symptoms 
mentioned apply to you, espe~ 
cially those indicating mental 
turmoil, you may be sure your 
nerves are at fault—that you 
have exhausted your Nerve Force, 
positive your nerves are at fault, 
Higoutted geoeraly depress teed 
and ailing, though repeated, miedical 
‘examinations fail to show definitely 
some organ is involved. In such cases 
the decline in organic power is due to 
subnormal nerve power. 

T agree with the noted British au- 
thority on the nerves, Arthur T. 
Schofield, M. D., the author of numer- 
‘ous works on the subject, who states: 
“Ieis my belief that the greatest single 
factor in the maintenance of health is 
that the nerves be in order.” 

Submit your case to me, and I shall 
tell you definitely the exact nature of 


BOECKMANN 


from every angle, Far over 
2 million of my various 
books on Health subjects 
have been sold all over the 
world during this ime, and 
Bra. reault about 300,000 
leave written me 
retail describing their 
weaknesses and experiences 
Sih diferent: methods of 
Treatment they 

than ever before i my lie, 
that neree weakness (Neu= 
isthe base 
‘ome of early every all 
tment of civilized maa and 
‘woman, Other weaknesses 
Bre simply” the result of 
wreak nerves, T have 
Earned farther that worry, 
fel ansicty, mental strat 
‘of courte, sex abuse, 
fre the bani eaune of erve 
Task YOU, how can we 
reason otherwise? Is not the Nervous Syst 
t governing force of the body, the ferce that gives 
‘and Power to every organ, every niicle and colt 
When the 8 eved through strain, 
nrc and eer he 

power? Fete imponsibie. 
he power of the nerves in infinitely great 
for good or evil.’ ‘So great i thit power 
thatha tremendous nerve» ine 
tance, intense Tear or ‘anger, ‘may cause 
tant death through ‘bursting. of a, blood 
‘Xess intense nerve shack will cane 
ioecome’fuahed with 
ihe heart beat wildly and 


PAUL VON BOECKMANN 


 Bowhmann ds the scent ws 
abilaed he na tae 


retain their 


blood, 


paris treathig 1 can make cold teat 
i out over the body, and make the kneen 
aly 

a 

intennty 


will undermine the mind and body of the 
strongest man or woman that ever lived, 

Nerve force is a dangerous power when 
uncontrolled, If controlled, it can be made 
to give us Strength, Health,” Character, 
Fertonality Susie and Hap eb 
the greatest force of all bodily forces. 
My fies work consists of teaching how ta 
control the nerves and attain through them 
all that life ean give, 


your weakness, and whether I can help 
YOU, as I have helped over 90,000 
men and women during the last thirty 
years, 

Tam a Nerve Specialist and Psycho- 
analyst, besides being generally ex- 
perienced in all sciences pertaining to 
the Body and Mind. I have treated 
more cases of “Nerves” than any other 
man in the world. My instruction is 
given by Mail only. No drugs or 
drastic treatment are employed. My 
method is remarkably simple, thor- 


sewing the Inchon ofthe Sea 
ehdom bal Br 


Selig Iopeath a Sa 

Bae braseras ee 

soa 

Sina 

Se as 

that weaken and irritate the werset That 

eg 

Ste ace 
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My succes fas been phenomenal. If 
you ‘will write me, you Will recive 
2hente records of eased of Nerve Exhaustion 
ive eoreted, which hae, ver been 
taled inthe hitory of medical practice. 
“Yoe should read my book on or 


‘my books and: 
magazine for 
ie guarantee 


oughly scientific and invariably effective. 

Positively no fee is charged for a “Prelimrinary Diagnosis 
of your case, and you will be under no obligation to take 
my course of instruction, unless you wish to do so. Do 
not explain your case in your first letter, as T shall send 
‘you special instructions on how to report your case and how 
to make certain “nerve tests” used generally by Nerve 
Specialists. I shall also send vou FREE, other important 
data on the subject which will give you an understanding 
of your nerves you never had before 

Thave studied the health problem for more than 30 years 


PAUL von BOECKMANN. 
110 West 40th Street, Studio 168, New York, N. Y. 
Dest Sire I ite to inverinate your method, withost obtgation ef any 
(rrst name aod dre pissy) 
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ocose 35 if you with the book 
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‘inne Choice 
75c a Week 


Are you just marking time, getting litle 
saiisiacHon ‘out of your job, ot developing 
Yourself orraing in power? 

You needn't keep on. being a mist, 
There's a stre way to solve year problems, 
Prepare Jor someting definite'ond the worl 

re Jom the 

Use some of your spare evening houre— 
seven to ten-—as thousands of young ten all 
‘over the country are doing right now, under 
ur dein. Enrol Yor a f out 
Sonal service, which gives 300 “the most for 
the least money," 

Employers everywhere are favori 
the man who is studying ahead of 
his job, Write us about your ambi- 
tion, or mark and mail the coupon 
below, and get our friendly counsel 
free. ‘We can help you to prepare 
for a real turning point in your career. 


tunity. 
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Technical Training 
Will Double Your Income 


ints if your inquiry is 
bout training in the Building Trades.” 


"You wil ber the man wanted to pla 
nwt be tn five for: high 
‘important position 


Get Practical Sastreriony From 


Hundreds of 
atten an rol of thee Cheng Tech” 


Send yaa Coupon—Today 


Tt you can't come 10 ee | Mae Seco 
enienge a TECHNICAL COLLEGE. 
331 Chicago Tech. Bldg, Chieage, Winote 


Withont conto ceton on me pia sed imran mater about opportune I ne 1 have 


Co Disting the Me Salary Coun) >) renal nn 


“Trade Coane 


BASES RS SSE tee (D Pleming, Mesting and Venting 
OD SPW betes (Steam fnsinering 
CD SESS cates Listes tc C1 TERESA" Aecatirmen cee 
Nene 
Poe Omer 5 ie 


20 Popular Science Monthly 


toe A ENTIRE SET ONLY $12 


and Bactamice 
GUIDES— 


THE BOOKS YOU HAVE 
BEEN WAITING FOR 
4750 Pages—8754 Illustrations 


Just completed—Audel’s New Master Set for Engineers 
‘and Mechanics! 

Every Electrical worker. will 
welcome bf advancement and higher 


or into 
EXorsughly and caniy’ expalced on every branch Kim= 
Elnoering and Electrical practice. 


perience to collect, plan, a 
fand_ ready ‘references, 
ster Set. 


The entire set costs you only twelve dollars—knowledge 
and instruction that has cost thousands of dollars and years 
of time—yours for $12,00—$1.00 a moat 


Study This € Li Table of Cont 


Gays an to Tere ial pou 81 sark taomah tl po 
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Men of the Hour 
in Science and 
Discovery 


Close-Ups of Some of the 


Makers of Tomorrow 


Probes Life Secrets 


NE of the world's most 
famous desert explorers, Dr. 
D. T. MacDougal, general secre- 
‘tary of the American Association 
for the Advancement of Selence 
‘and 1 tiroless worker in the field 
‘of botany, has actually aucceeded 
ing. an artificial cell that 

‘much Like the living ella 


By means of remarkable appa 
ratun shown above be ‘is able to 
Hula many properties of ving 
rotoplaam, ach asthe proc 
ehh living plant cells’ absorb 
food materia 


‘Teaching Us to Travel by Air 


COMPLETING arrangements for» 6000-nile air 
{mip tothe Arette Circle in a palatial fying boat, 
Charen B. Raden. hopes to con farther hs 

atin ia America a bel that induced 


‘of merely talking about @ “glorious 
future for commercial aviation,” Redden set out 
to make a record in aerial transportation. "In the 
second year of operation, his company” carried 
‘9107 passengers 739,047 passenger 
miles without a mishap. 

His proposed journey to. the 
Arctic is the first step to establish 
regular’ eromarine service be- 
tween New York City and the Far 
North, With him will go alfa 
dozen businessmen-sportamenbent 
‘on an arctic hunting expedition, 
Plans for the voyage are de- 
seribed on page 59 of this issue. 


m 


Luther Burbank 


HE best loved. and. most pie- 

turesque of America's. great 
scientists this ‘month rounds out 
his fiftieth year of labor in plant 
wisardry—an event that ia being 
celebrated by California, his home 


During half af 
achieversent, Luther Bi 
Evolved more new species of 
han any other man, 
‘esue he. will 
in his own words the 
ing story of his life work 
dream, at the age of 74, of spply 
ing the laws of plant raising 
creating better humans. 


A Famous Young Explorer 


LONG and hazardous exploration trips through 
‘China, Roy Chapman Andrews (at left) has collected 
thousands of strange fossils that are giving us amazing 
new knowledge of life on earth in prehistoric times, 
‘making it posible for acence to pice together, bit by 
he world’s history. 
‘This young. scientist of the 
American. Museum of Natural 
History. (who incidentally is one 
of the world’s leading wuthorities 
fon whales) has explored Alaska, 
the ‘Dutch, East’ Indies, Borneo, 
Asia, and right now is in Peking, 
preparing for his third expedi- 
tion through the Gobi Desert of 
China, where be has discovered 
the remains of giant reptiles and 
‘what scientists believe to be the 
rst mammals. 


Bp a crc 


sex 


: Rouse 99 

Wher happiness or calamity 1s chout ta come, 

said anfucius ,~itcan be-known | 

Tefsrehand, Insure complete —— ae 
tadio, happiness wit tc 
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Auto Racer “Towed” to Victory by His Rival 
Pal of Veteran Speed Kings Reveals Amazing Speedway Trick 


By Steve Hannagan 


(Team Mate of Famous 
‘Racing Drivers) 


HEN I tell you that 
the driver of racing 
ear, with a top speed 


of 110 miles an hour, 
can hitch an invisible towline 
onto a faster car abead of him, 
and have his slower ear pulled 
along at a winning pace of 120 
miles an hour, you may call the 
statement ridiculous, 


IDING shoulder to shoulder with the world’s most 


towline" coming 
turns, tacking into 
the suetion of the speedier ar, 
and making De Palma pulLhim 
while 
Boyer rested his motor. Just 
before they crossed the finish 
wire, Boyer would speed his 
motor and suddenly swerve to 
the side of the leader, crossing 
the tape inches ahead, and 
pulling down the prize mone} 
‘To overcome wind resistance 
all racing cars are streamlined. 


‘Yet just such an amazing 
perfofmance may be witnessed 
in nearly every major auto- 
mobile racing event, and undoubtedly 
will be seen during the Indianapolis 
1600-mile classic of next Decoration Day. 
‘True, the “tow” is neither a rope nor 
achain, Its formed by the partial vacuum 
‘created in the wake of the faster ear. Once 
‘a slower ear noses into this vacuum, the 
suction has the effect of adding several 
rillea an hour to its apeed. 

‘A driver gete into a tow by quickly 
swerving in behind the faster car as it 
‘passes him. As he does so you can see the 
slower car leap ahead, 

Tn more than one speedway contest this 


“suction towline” is used by a driver to give 
his slower team mate a lift. The faster car 
will pick up its mate and the two will travel 
radiator to tail, lap after lap. 

In one race'I remember the “towline” 
was used by the slower car to defeat a 
speedier rival. It was the 1920 Indianapolis 
500-mile race, in which Ralph De Palma 
and Joe Boyer staged a radiator-to-radiator 
dduel at the finish line lap after lap—a race 
in which each lap won meant a reward of 
$100 for the vietor. 

Because De Palma’s car was slightly 
faster than Boyer's, Boyer began “grabbing, 


‘The tremendous advantage of 
streamlining was strikingly 
demonstrated in the lon 
narrow machine with which Tom 
Milton smashed the world's epeed record, 
Griving 156.4 miles an hour at Dayto 
Beach, Fla, The car was a 
‘Yet the long, tapering des 
in cutting the wind on the 
‘worked with reverse effect when the car was 
tested on speedway with banked turns. 
Every time Milton # for a turn, the 
Jong tail of the 
against the wind, creating suction at tl 
leeward side of the car. Here the very 
suction that has helped other drivers to 
vietory, served to retard Milton's speed. 


How a racing ear gets 
Into the suction behind 

photograph she 

whi 


tow" by nosing 
speedier car, This 
me jor Thoma 


World’s Richest “Fan” Booms Radio 


By Jack Binns 


Popular Science Monthly 


World Famous Radio Ex- 

pert and. Stall Weiter 

for POPULAR SCIENCE 
‘MONTHLY 


LONG the storm- 
swept sands of 
Buzzard’s Bay on 


the rocky Massachusetts, 
const, eight towering wire 
Teas masta have recently 
sprung up to mark the site 
of the most amazing radio 
experiment i 


asthe fulfilment of amillion- 
aire radiofan's hobby and as 
beacons of hope to rebulfed 
and discouraged radio i 
‘Ventors everywhere 

Here Col. Edward H. R. 
Green, crippled son of the 
wealthiest’ woman in his 
tory, is transforming his 
259-acre “Round Hilla” 
estate into a radio Utopia 
where he bids penniless 
experimenters and experts 
from far and wide to delve 
with him freely into the 
fascinating mysteries of the 
air, With part of the huge 
fortune amassed by his 

ymous mother, Hetty Green, he is con 
verting the sun parlor of a palatial country 
‘mansion into a private radio researeh Iabo- 
ratory equipped with every plece of appa- 
ratus known to modern wireless science. 

His “open house” will include free use 
of unsurpnsted laboratory facilities, the as- 
sistance of a paid staff of skilled engineers, 
and the benefit of broadeasting anid recep 
tion stations that are among the moat 
powerful in the country. 

‘And why, you may ask, is Colonel Green 


Col. Edward H.R. Green—son of the world’s 
Inte Hetty Green—who in devoting ‘his 


‘radio for the benefit of mankind 


vent of the ‘radio Ford'—the low-priced 
receiving set that will cost not more than 
$25 complete, but that will be really sensi- 
tive, reliable, and simple to operate.” 

‘To further this aim, Colonel Green pro- 
poses an annual prize contest in which 
the amateur who offers the idea that ad- 
vances radio the moat during the year will 
receive a first prise of $5000. 

‘The equipment of the experiment sta- 
tion will be a marvel of perfection when 
completed. 


a 


Fron this unique toud 
spesking tower overlook 
ine Celene! Green's 


‘by next sumn 

Vineyard, 20 miles away, 

Note wooden” hors’ ai 
Top of tower 


y 12 masts, four of 
steel 266 foot high, and the 
Temaining eight of wood, 
126 feet high, In addition, 
there are three 12-fot loop 
‘The larger of three broadcasting stations 
will operate on the 400-meter wave length 
allotted to Class B stations and the other 
two on 360 meters. To judge the quality 
ff signals sont out, special receiving sta 
tions are being erected along the Massa. 
chusotts coast and in New York City. 
‘These receivers will be tuned to the trans. 
mitters at Round Hills, and their output 
connected with long distance 
lines, and carried back over wire to Colonel 
Green's estate. In this manner enginoers 
at Round Hills 


doing all thi? 

The anawer is [ao 
simple. t's his 
hobby. 


"Tam intereated in 
radiodevelopmentfor 
the pleasure it gives 
me. But T believe, 
too, that the pleasure 
of ‘radio should be 
accessible to every 
man, rich or poor. 
‘The future of radio 
lies largely in. the 
hands of enthusiastic 
amateurs who will 
‘spend daysandnights 
working over some 
little problem, for the 
sheer’ fascination of 
the thing, without 
thought of ultimate 
profit. Iwant to.aid 
these enthusiasts, 
any cost, to put their 
theories” into prac- 
tice.” 

By next June, this 
nillionaire radio fan 
expecta to open.a free 
‘school for amateurs, 
ith a picked staff of 
instructors, radio ex- 
erts, and lecturers. 

“My aim,” hesays, 
to hasten the ad- 


F masts for transmission 


‘converted into = 


‘This view of Colonel Green's palatial wireless 


The sum paler of Tis'ananton in tne iceanes fs ing. 
Inboratory with complete modern equipment 


obtain first hand 
knowledge of the 
quality of ‘reception 
in any given dire 
tion and under any 
known local condi- 
tions, 

The outstanding 
achievement of the 
receiving end of this 
vast laboratory is 
loudspeaking tower, 
resembling a light 


house, Around 
ledge the top 
of the tower have 
been placed large 


wooden loudspeaking 
horns. The volume 
‘of sotind from these 
horns is sufficient 
to be clearly audible 
over a radius of 435 
miles. Fishermen on, 
the bay can enjoy 
entertainment such 
as they never before 
dreamed of. 

While Colonel 
Green proposes to 
offer every assistance 
to worthy experi- 
menters, the labora- 
tory staif will be en- 
gaged in developing 
the art of radio gen- 
erally 
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Waterfall Plunges from Power Plant “Safety Valve” 


‘MAGINE a great stream of water 

flowing through a mountain tunnel 

nearly’ two miles long, then rushing 
with tremendous force through 15-foot pen- 
stocks, oF power house supply conduits, at 
the rate of 1800 cubie feet a second. 

‘What would happen if valves in the pen- 
stocks were suddenly closed, causing this 
great body of surging water to gather its 
full force und strike a terrific blow, like 
tome gigantic sledge hammer, against the 
walls of the conduits? 

‘That is the problem that confronted en- 
srineers in constructing the Pitt River power 
plant, which supplies the San Francisco 
Bay region in California, By experiment- 
ing with miniature models, they learned 
that to prevent the pipe lines from bursting 
under hammer blows from sudden changes 
in pressure within the pipe, they would 
require a chamber 60 feet in diameter and 
‘55 feet deop to take off the surge, or massing 


nd of the 10,111-foot 
At normal times, water 


tunnel. 
flows from the tunnel through 


the surge chamber, and from 
there directly into two pen- 
stocks 1370 feet long. The 
flow is governed by two butter- 
fly valves, 10 feet nine inches 
in diameter, said to be the 
largest in the world. 

‘When it is necemary to 
divert the water from the 
plant, these valves are closed, 
‘the surge chambers overflow, 
and the water is diverted to 
one side, plunging over a pre- 
cipitous cliff to the bed of the 
Fiver 400 feet below. 

This plant is but one unit in 
1 gigantic power development 
proiectwhieh, when competed, 

expected to 
horsepower capacity. 


LUNGING over a precipitous cliff to 

he river 400" fect bow this 
tuuresque waterfall representa a tremendous 
force of excess waters from the Pitt River, 


the closing of valves, would act ata gigant 
sledge hammer, breaking the pipes 


IS seething water flows from a 
Tistros chatber—the ‘sastyvuive 
of the power plant —stationed at the head 
Of the penatocks and at the end of a two- 
rile supply tunnel through a mountain, as 


"The photograph at the left shows the 
Pitt River power house, 


Compressed Air Shoots Round Bullets from High Power Rifle 


MMUNITION costs for hunters may 
be greatly reduced through the 
vention of a high power pneuma 

rifle by A. V, Dickey, of Seattle, Wash. 

‘The gun uses compressed air under 600 

pounds pressure and is said to have a 

muzzle velocity of 200 feet a second greater 

than that of the ordinary small caliber 
powder rife, 

‘A lever attached 
beneath the rifle is 
‘connected with an air 
pump. This lever is 
moved back and forth 
until sufficient pres- 
sure has been ob- 
tained in the air reser 
voir in the stock. 

Spherical bullets 
are then inserted in a 
chamber behind the 
breach, cocking 
slide on the right side 
ig) moved forward, 


‘airgun 


carrying one of these bullets into the gun 
chamber. 

Pulling the trigger releases a hammer 
that strikes a firing pin attached to the air 
release valve, ‘The instant the valve re- 
‘mains open is sufficient to allow a quantity 
of air under a pressure of 600 pounds to 
‘escape, forcing out the bullet, 
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Porous Concrete “Boards” Are Fastened by Nails 


HIN, porous concrete slabs that are 
‘extremely light in weight yet strong 
enough to withstand a crushing 

pressure of 600 pounds to the square inch 

hhave been developed recently by a N 

Jersey manufacturer. 

Reinforced by wire netting, these con- 
crete boards, only an inch thick, can be 
nailed to studing much as lumber would 
be. Because of their peculiar air-cell 
structure, they are said to be exceptionally 
effective heat and sound insulators; while 
their resistance to heat, steam, or water, it 
{is claimed, make them comparatively fire- 
proof. 


Mixed with Wax-like Pellets 


In manufacturing the slabs, cement and 
and are mixed specified quantity of 
‘small pellets of a secret chemical composi- 
tion resembling paraffin wax. After water 
jn added, the coment, sand, and pellets are 
mixed thoroughly, then poured into a steel 
form over wire netting reinforceme: 
‘As soon as the cement has set, the slabs 
are removed from the forms, placed on steel 
fears and hauled to 
under the action of ex 
heated rapidly. ‘This he 
pelleta, which drip out of the slal 
receptacles beneath. the steam tank, 


Nailed to wooden studding, porous concrete slabs 
Inch thick form the walls eft 


After about 24 hours of steam treatment 
that rembves all traces of the chemical, the 
‘labs are in a porous state, At this 

they are cooled and placed in a steam curing 
room, where they are kept heated and 
moistened for two or three days until they 


possess the strength necessary for building 
operations. 

When used in connection with stucco fin- 
fish, the siding labs are nailed to wooden 
studs with the wire mesh reinforcement out- 
ward. This makes good base for the stucco. 


1 
| 
| 


‘Carried in cars to a steam tank, in 
‘subjected £9 heat that melts the 


the unfinished slabs are 
te, producing, pores 


Sani pele 


Water Pressure in Tube Measures Depth of Soundings 


‘The brass pipe soundin 
“with weight attached 


tolek it 


th is determined 
Devth Tae of water tn pleas tobe 


N INGENIOUS sounding instru. 

‘ment now in general use consists of 

‘2 brass pipe inelosing an air-filled 

glans tube and a lead weight that carries the 

instrument to the bottom of the body of 

to be made. 

Depths are determined by noting the ex- 

tent to which water pressure compresses the 

air in the glass tube. The tube is open at 

the lower end, while the inside surface is 

covered with a water soluble dye, ‘The in- 
sstrument is suspended from a thin wire. 

‘The water preasure at any depth is pro- 
portional to that depth; hence, as the in- 
‘Strument tube sinks, the water entering the 
brass pipe rises higher and higher in the 
tube, dissolving the dye as it rises. 

When the instrument is raised, the 
depth of the sounding is determined by 
‘measuring, on a scale graduated in fathoms, 

. the extent of the tube that is free from dye. 


"The Story of Man and His Wold 


Beginning the Most Fascinating Serial of Science Ever Published 


Especially Written By Dr. E. E. Free for Popular Science Monthly 
Prepared with the co-operation of some of the world’s leading scientists 


R. EE. FREE, America’s best writer of popular secrets of invisible atoms, discovered queer animals 
science. begins herewith « wonderful series of 


"Thanks to the co-operation of many eminent scien- 
tists whose help Doctor Free haa had in preparing each 
sie, 'the mow amasing veeet dncoveren of mience 
Fo =f ota -— Staal acl dal 


Traveler and ‘writer 
of "popular lence 


First Article: 
The Dawn of Life 
Ww KNOW today that the earth is 


very old, older by millions of 

years than the scientists of twenty 
years ago would have believed possibl 
We now know that the great drama of life 
(on earth, the drama in which you and I are 
playing our little parts, has been going on 
for more than a billion years 


‘Think what this means, A period so in- Seve 
comprehenaibly long that a man’s whole cat 
lifetime is but a fow seconds In comparison! oes the 

Yet stop by atep back into this tremen- Pe 
dous abyss of time we are now able to trace ina So he 
the evolution of man, the story of how feet whe 
‘every living thing in the world developed ‘Bitcre” are 


out of tiny life germs first born in the sea 
ome thousand million years ago. 

Suppose you could have been present 
then—what would you have seen? In 
pools along the margin of the sea you 


iF 
a 


‘Behind the seashore rose amoke-crowned 
voleanoes. Against the barren clifs surged 
storm waves of the primeval sea. Earth- 
quakes rocked the land. —Lightnings 
flashed; thunders rumbled; down over the 
rocks there poured the floods of rain. 

‘And in the midst of all these natural 
‘wonders the greatest of them all would have 
gone unnoticed. For the greatest of thé 
the most significant, the most important 
in earth history, were undoubtedly just 


[si sunitrocen 
<= 2196 WYDROGEN 


these slime specks, or something very 
like them, became the parents of every 
living thing on earth. ‘They were the first 
‘ancestors of man, 

‘Where these first living particles came 
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STROUS CREATURE 
KNOWN EXCEPT THE 
WHALE 


from, we Distinguishe ists really of a great assemblage of ti 

scientiats b od it possible that separate 

germ of life first eame to earth frot cells.” There 

i pl perhaps, in the ¢ of these cells in a eubie inch of flesh. Exch 

Foran of ite consisting of many cells a ite or merely as living dust human body as a whole contains thousands 
. through space. We cannot positively say of billions of therm 


Nput I more probable, T think, that Call Units Perform Varied Duties 


HUMAN THE GERM OF 
© Rep pio Re. rrPHaIo 


| Fe prenistoric 
BRACHIOSAURUS. 
87 FEET LONG, 
WEIGHT ABOUT 60 
TONS. MOST MON- 


CORPUSCLE raver living matter originated right here on 
arth; that inthe course of ages, com These cells are the units of life, There 
tions ik place spontancounly are many kinds of them in your body, each 
in the primeval sea; that as time went on, kind with a different duty. Inside’ your 
these combications became more and more enlarged self you would ses some calla Suny 
‘complex: that finally, without any very making juices to digest food. Others would 
‘udden ‘change or clear transition, they be lengthening and contracting again. aa 
were alive—they' were breathing, growing the muscles worked. ‘Still others would be 
particles of living matter building bone where the skeleton was grow: 
ing. Mont wonderful of all, you would wee 
AT RIGHT, ts of Life's Origin in Us some cells set apart for nerve duty. Grow- 
! mamatt ihaalallgd al Me Te eo | 
ROTIFER, But how, you ask, can we know what notice a long threadlike tail, These tala 
THE SMALLEST the original living matter was like? Strictly are gathered into bundles to make up your 
riawr-cELLeD speaking, we do not really know at all. But nerves. Even your, highest organ-—the 
ANIMAL we can make a pretty safe guess at it, a brain—is made up of cells, most of them 
‘Guess based on first class scientific reasons, tailed like the nerve cells, thelr tails con= 
Avove, ‘One of these reasons you can find necting with innumerable other eels in the 
AmLAGELLATE ourself. If you could somehow enlarge nerves or other parts of the brain and so 
PROBABLY ‘ourself until you were some 5000 feet tall making up the intricate eommunteation 
RATHER LKR about ten times ax high as the Washing- system with which you think and govern 
THEORIGINAL ton Monument-you would be able to see your body's actions 
Living ORGANISM that your bones and muscles and But beside the fact that human beings 


als like glass and all other creatures are componed Of 
‘or wax, but that each one of these timues cells, we have other reasons for believing 


| 
Laer ae | 


aS 
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The Largest Flying Creature that Ever Lived 


microscopic drop of jelly. One of these pected their existen 
reasons is that all living things today grow are single livin 
from such a «ing! not only does 

every living thing—plant, fish, Insect, man 

tart from a single fertilized 

‘grows to its final complex structure _ like this that live in 
‘simply by division and subdivision of thie | sary parts of it, but with 
cell into intricate cell colonies: to other celle and, so far as we can deter- 
es though they 


Independent Cells Can Live Alone wera separate livin erature that 
Stil another reason is that cella do not aough work to « 
sivays live in much colonies, Certain kinds ila 
tan live alone, exch cell forfiaelf, Examine, = of the blood, Under th 


ies of 
all 


tome day, under a powerful micrcacope, a it 
few drops of water from a pond, or from the grayish jelly. They l 
tea, or from one of the iitle pools that like the creeping jelly-drop 
gather in roadside ditches. You will dis- amaba that you sxw under your microscope 
Cover a new world, a world crowded with in the ditch water. ‘These white corpuscles 
living creatures.  Seattered over the field float around in the blood, visiting all parta 
af view of your microscope are clumps of of the body together with the ordinary ted 
Iitle greeniah globes that really are minute corpuscles that give the blood its color. 
planta; now and then you will eateh sight long as we are well, they do not seem to 
Of the darting, wrigely forms of tiny ani= have very much to do 
mals. Along the bottom of your water-drop 
world you may see another animal ereep- How While Corpuscles Atlack Germs 
ing: a slugyish ‘one, without any’ visible 
internal ‘organs, continually changing in But suppose disease ade the 
aape, looking merely like speck of aime, body somewhere. ‘The. white corp 
You tinquertionably alive. Scientists call immediately mobilize like a wel-tra 
this creature the army at the point of the germs’ attack 
A these myriads of creatures that fill Wherever Uhey find one of the invading 
the watersdrop world are so small that the germs, t i by the simple ex: 


cope they are me 


‘dispose 


sits Mise Bulge om the sl 
| BEES ag 
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pedient of eating it up. The way in which 
they eat it is very interesting. Having en- 
countered a germ, the corpusele proceeds 
to flow around it. Little knoblike projec- 
tions are pushed out of the corpuscle’s body 
‘on each side of the germ; these meet on the 
farther side and join, so that the luckless 
erm is actually engulfed inside the body 
ff the corpuscle. Once in there, it is soon 
digested and troubles our body no more. 

‘Now one of the most curious and inter- 
‘esting facts in all biology is that this way of 
taking up food by flowing around it is 
exactly the way in which the ditch-water 

lly-drop—the amaba—takes up its food. 

his tiny free-living creature not only looks 
just like our body guest, the white cor- 
Puscle, but also eats like it. And both illus- 
trate the fact that living matter is made up 
of individual cells and that some kinds of 
these cells can live alone. 


All Cells Made of Same Material 


‘And not only are all living ereatures alike 
In being eomponed of cells, but all these cell 
have inside them very much the same kind 
of material, a. jelly-like substance that 
fcientists call protoplasm. It has much 
the appearance of uncooked white of egE, 
though usually a litte sifter. 

Living ereatures are of the most diverse 
formi—a starfish, a snake, a man, a tree. 
One would not expect them to be componed 
‘of the same material. Yet they are, They 
fare all made up of cells and all the cells con- 
tain protoplaama, $0 far as we ean deter- 
imine, it is very much the same kind of 
protoplasm, 

How i this to be explained? Quite 
simply, if we accept, as most scientists do, 
tho idea that all these diverse creatures are 
descended from a single ancestor, an an- 
eater who consisted of a drop of prote- 
rlasm living aa a single independent eell in 

shi, although the protoplasm of all cella 

st, although the protoplasm of al cel 
“appears to be much alike, you must not 
lieve that itis ezacty alike or that modern 
sxnetly the same thing as the 
In the millions of 
ear ince fe eran on earth, protapaem 
as changed just as everything else has. Tt 
thas become more complicated. Different 
‘arietien of 1E have been developed to sult 
the kinda of work earried out by different 
Kinds of eels, 


Protoplasm Eats, Breathes, and Moves 


‘The things that protoplasm does are 
enough to prove that it is complicated. 
‘The living cells composed of it are able to 
eat, to reproduce their kind, often to move 
about, All of them that have been investi- 
gated have another characteristic: ‘They 
breathe. Human breathing is typical. You 
take air into your lungs. Oxygen from the 
air combines chemically with a certain sub- 
stance in the red corpuscles of the blood. 
‘These corpuscles laden with oxygen are then 
carried to all parts of the body. They give 
‘up their oxygen to the body cells. These 
cells take up the oxygen and use it, giving 
‘back to the blood a chemical compound of 
oxygen with earbon, the compound called 
carbon dioxide. 

‘This is what breathing always 
plasm takes up and uses oxygen. Tt gives 
off carbon dioxide. Every animal breathes 
fn this same way. Every plant does 
‘wise. The one-celled animals, which have 
no lungs, breathe by taking up oxygen 

tly through their surface, just us the 
inside our body take it up 
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IANT SQUID, THE LONGEST 
LIVING ANIMAL AND IME 


ION OF THE GREAT 
O36 LUNE OF EVOLUTION, 


CCREATURES IN WuiTE age EXTINCT) 


FROM A SINGLE CELL INTO PLANTS. ANIMALS, AND MAN 
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Historic 


“Leviathan” 
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Becomes Queen of the Seas 


T 


From toopship to floating 
Nowa, Vary im the process 


HE most stupendous task of its sort 

ever attempted in the history of 

shipbuilding is now under way at 
Newport News, Va., where the historic 
“Leviathan,” next to the largest vessel in 
the world, is being converted from a bat- 
tered troopship into the finest passenger 
liner afloat. 

‘When the monster ship that carried 
104,500 United States officers and men in 
10 trips to France during the war, sets. out 
‘on her maiden voyage at a passenger carrier 
under the American flag early in the present 
will represent the last word in sea 


ince—the 
Bernal 


ikoing luxury. 
Five yeara ago the “Leviathan,” formerly 
the German “'Vaterland,” was carrying 


‘mighty “Leviathan, 


more than 10,000 American soldiers on each 
trip to France (in one trip she carried 
12,000), Two years ago ahe lay rotting at 
her pier at Hoboken, N. J., while shipping 
men called her a “white elephant” on 
Uncle Sam's hands. They said the day of 
monster liners had passed, and that the 
“Leviathan” might as well be towed into 
the Atlantic and sunk. 

‘Now more than $8,000,000 and the daily 
labor of 2600 men are being spent on her to 
prove that America’s merchant marine, 
after all, ean support a liner outclassing the 
world’s finest. 

Eleven electric elevators are being in- 
stalled. Oil will replace coal under her 
boilers, To protect the ship from any pos- 

ible increase of fire danger, marvelous 
y appliances have 
ler roots 


‘second largest vessel in the world, as she appears at N¢ 
Tata cost of $8,000,000, into the most magnificent of all passers 


"wport 
‘Passenger liners 


has been employed to re-design the interior, 
Her elaborate lighting fixtures will glow 
with 15,000 electric lamps. ‘The entire ship. 
in equipped with an intricate aystem of 
telephone communication, 600 instruments 
being connected on a central bord, 
® prepare food for the 6000 passengers 
and crew, seven complete galleys and four 
bakeries are being equipped. More than 
hala million dollars is being spent on the 
steward's department alone. For the din- 
ing rooms there will be 150,000 pieces of 
china and glassware. On every round trip 
the veasel will need three tons of tea and 
cole, and 186,000 pounds of m 
Since the only plans of the “Leviathan"* 
in existence were in the hands of the Ger- 
rman builders and were obtainable only at & 


prohibitive price, the American designers 
were compelled to adopt unique detecti 
methods to remodel the ship, It was neoe 
sary to follow out all the wiring and plural 
ing linea and to ascertain aceurately the 
sizes of hidden structural members, 
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Record Glider Revives Langley’s Tandem Wings _ 


reseed fight of M. Meneyrals tandem, monoplane glider om 
MeSnaprat ty taking advantage of"aie currents ak Hehe” 


‘The work 
Mtieade gained by 
By Lorry Jacobs 


REDICTIONS of two farseeing 
‘American aeronaute have been re- 
markably borne out by the recent 

record-breaking motorless flight of M. 

|, French airman, 


stayed in the air for three hours, 21 min- 
‘utes, and seven seconds, winning the London 
Daily Mail's prize contest on the Sussex 
downs, England. 

In the first piace, the design of the ma- 
chine that made this record follows the 
‘essential tandem lines of the famous 
‘steam driven “aerodrome” used by Prof. 
Samuel Pierpont Langley for the 
‘excond successful flight in history, OPH 


(at right) 


formance. “Every now ind then the glider 
hovered with its nose to the wind. Some- 
times the wind's velocity dropped and the 
‘machine began to glide downward and for- 
ward. The pilot then resumed his tacking. 
At other times the wind blew the glider 
backward slightly, but by ‘diving,’ Man- 
eyrol got away from the hill ‘where 
took off. 
While the tandem monoplane de- 


tien of Langley has been litte wed tala the Fey- 
in powered flight because the rear Fret ° 
plane is far les efficient than the — {fn0im, Sets 
front one, Peyret realized that the ‘Control 


tandem arrangement, when applied 
to a glider, facilitates control. 


Structural dew 


‘facet shows the glider nosing tate che 


‘The wings, characterised by a, prow 
nounced backaweep—the front wing being 
Placed at a larger angle of incidence than 
the rear—consiste of light ribs, placed some- 
what far apart, carried on tubular spars of 
uralumin braced by duralumin N struts. 

‘The controls are constructed with x 
Aiflerential formed by three bevel gears 


£6 years ago. 

Secondly, the successful meth- 
‘ods used by Maneyrol in piloting 
hia glider fulfilled the promise 
made in the November PoPuLan 
Science Montauy by Augustus 
Post, secretary of the Aero Club 
‘of Ameriea, when he said: 

“During the period of increas 
ing wind velocity, a pilot of the 
future will turn his plane head on 
to the wind and steadily gain 
eight, As the wind decreases in 
velocity, he will turn at right 
angles. “And at the beginning of 
1 period of minimum wind speed, 
he will turn tail to the wind.” It 
was this scheme of flying, com- 
‘bined with an advantageous and 
continuous updraft along the 
‘take-off hill, that won for Man- 
eyrol. 


‘20 that when the “stick,” or eon- 
trol column, is pushed’ forward, 
the flaps of the front wings are 
rained and those of the rear wings 
lowered, When the stick is push- 
‘ed to the left, the starboard flaps 
of both rear and front wings are 
Gepressed, those on the port side 
being elevated. Any combination 
of forward and sidewise move- 
ment of the control stick is pos- 
sible 


‘The flight resembled that of 
8 bird,” says an authoritative 
report, describing Maneyrol's per- 


irectional control is obtained 
by means of a rudder manipu- 
lated from a footboard. 
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Storage Hopper prone 4 Up Loader 


Y MEANS of a storage hopper that can 

be adjusted to hold a specified quantity 
of material on a new tractor-loader, manu- 
factured at Columbus, Ohio, batches of 


Compact Oxygen Apparatus 
for Mountain Climbers 


DVENTUROUS scientists who ro 
cently attempted to acalé Mount 
Everest in the Himalayas might have been 
‘successful if they had been equipped with a 
newly invented portable oxygen apparatus, 
designed especially for mountain climbers 
and aviators, which supplies just the right 
amount of oxygen at any elevation. 

‘The amount of oxygen required by a 
mountain climber varies from 61 cuble 
inches a minute at 13,000 feet to 183 eubie 
‘inches a minute at 26,000 feet. Thus at any 
given elevation, as indieated by a barom- 
‘eter, the valve’ is set at a corresponding 
figure, allowing the correct amount of 
oxygen to enter the breathing bag. A small 
flap valve prevents exhaled air from enter 
ing the bag. 

Inability to obtain sufficient oxygen ro- 
sulted in the failure of the Mount Everest 
expedition to climb beyond the altitude of 
27,964 foot. At the 23,000-foot level, one 
of ‘the climbers beeame ill and oxygen was 
used more extensively; but because of the 
‘weight of the apparatus, progress was slow. 


‘material in de- 


sired amounts 
are elevated to 
the hopper and 
held in read 
ness for the 
next receiving 
‘ruck. ‘The fact 
that the eleva- 
tor is kept at 
work continu- 
ously greatly 
increases the 
capacity of the 
loader. 


‘A. universal 
swivel spout 
adds to hop- 


per's efficiency. 


Elevated material is stored in hopper until truck arrives 


<a 


Calendar-Desk Pad Fed 
from Paper Roll 


EQUIPPED with a roll of paper much as 
that used with an adding or calculating 
machine, a handy deak pad recently placed 
fon the market enables the user to record 
data, from day to day, on a continuous 
sheet of paper, much as stock quotations 
‘are recorded on ticker 

"The base of the calendar has a bronze 
finish. 

‘When the exposed surface of the paper 
has been used up, the new surface is 
vanced by pulling on the end of the rol 
‘The paper ean then be torn off or left aa 
continuous record. 

‘A permanent calendar attached in front 
‘of the roll ean be used indefinitely. 


Dental ital Lamp Casts 


Light through Teeth 


IPFICULTIES of dental diagnosis have 
been in part overcome by the recent 

uth lamp that passes light 
he teeth. The fact that the light from 
mouth lamps is not sufficiently in- 


perfo 


tensive for thie purpose has Tong been a handi- 
ceap to dentists 
Tin the new lamp the scurce of light is a 
filament, and the rays are projected through 
ca ‘that produces intense illumination. 
‘Thelampiacurved, 
sothatwhen placed 
in the patient 
mouth, it projects 
the light at right 
angles directly 
through the teeth. 
Since the lamp 
tube contains a 
vacuum, the out- 
ide remains cool. 


How light from the 


carved “I 
ch 


Falling Ton Weight T 
Strength of Axles 


GENCE a single defective locomotive axle 
may cause a disastrous train wreck, 
manufacturers submit a certain percentage 
of each batch of axles turned out to tre- 
mendous shock test. 

Tn the final teat each axle is supported 
near the ends while a weight of 2240 pounds 
iu dropped on it twice, the axle being turned 
through an angle of 90 degrees between the 
twoahocks, These two blows are considered 
sufficient to reveal any flaws in the material 
that may have escaped notice in previous 
‘examinations. 

‘The height from which the weight is 
roped varies with the diameter of the 
axle. ‘Thus, for a 6 7/16-inch axle, 1 
‘weight would be lifted to a height of 4134 
feet and then dropped. 


. = 
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, Drives Motorcycle out of Mud and Stops It with His Teeth 


fan ingenious cut-out switch, the 


Y THE clever use of stout twine 

‘and a cut-out switch, a Western 
motoreyclist has devised an ingenious 
method of extricating a stalled sidecar 
motoreycle outfit from heavy mud or 
sand, 

The problem, a» analyzed by this 
eyclist, whoew work takes him into 
almost inaccessible mountain and 
desert country, consisted of fin 
way to give the machine a “boos 
while working single handed—operat- 
ing the motor while pushing and lifting 
the machine—and also a means of 
stopping the motor once the machine 
was out of the hole, Here's the way he 
solved it 

‘To keep the stalled machine straight 

motoreyelist simply 
ws. Then, to prevent 
running ‘away and 


HolJing in hi teeth a cord that controls the motor through 
‘cyclist 


‘tarts the motor, 


‘then boosts the machine out of tve mire ‘on the cord’ 


being damaged, he fitted an ingeni- 


ous motor cut-out switch to the MEMOS ponent Wi 
Fight handlebar. This device, a _s——sigieecnoe 
modification ofthe tual. cut-out <n 
witch used by ‘motoreyeiaia for araee, psa bu, 

Soon Shen 


making quick stops, is in the form 
of a leaf spring, which holds the eut- 
‘out switeh in circuit, making it nec- 
‘essary to break the cireuit to ope- 
rate the motor. 

In order to keep the cut-out 
awiteh circuit broken wh le the ey= 
list works behind the machine, a small block 
of fiber was inserted under the spring. To 
this a Jength of stout cord was attached. 

Now, when his sidecar is stalled, the 
motoreyelist simply ties the handlebs 
He then atarts the motor, puts the machine 
in low gear, and engages the clutch, then 
jumps behind the machine to lift and 
push it out of the mire. In his teeth he 


‘in hie tooth, 


‘losing the ut-out am 
stoppin 


heed only stand still: for the pull 
jute off the ignition. 


‘pring, 


1 the motor 


holds the cord attached to the cut-out 
switch, and the machine goes ahead as 
Tong as he follows it, To stop it, he 
just stands still; for the cord held in 
his teeth will instantly pull out the 
fiber block and close the short circuit 
of the ignition system. 


Mules Drive Wooden Geared Money Presses 


WOODEN, minting machinery more 

‘than 900 years old is still in use for 
coining medals in the government mint at 
Fotosi, Bolivia. Although the wooden gear 
‘wheels resemble those in an old fashioned 
clock, and it might be expected that either 
the short wooden pegs or the Iadder-tike 
pina would be broken if the gear were ealled 
upon to transmit any large amount of 
power, excellent coins are struck with the 


‘The ancient money, 
ing pin pears reser 


machinery. Eight mules provide the power 
‘and it is estimated 100 tona pressure can be 
‘applied to the dies. 

‘This pin gear, as it is called, bas become 
slmoat obsolete. It is still seen occasionally 
in clocks and in feeding devices on milling 
machines. Wherever wood must be used, 
however, the pin gear is the perfect design, 
since the strain is always applied at right 
angles to the grain of the wood. ~* 


in the government 
‘works in am old clock 


Snow Skating Latest Sport 


(A NEW winter sport has come to us in 
the form of snow skates, invented by 
Peter Barlow, of Minnesota, which ean be 
‘used in gliding over snow only half an inch 


‘The wooden runner has a broad steel shoe 
and is fastened to the skater’s shoe in the 
‘same way that ice skates are clamped. The 
turned up toe serves to pack down the loose 
smow and to prevent the skater from 
tripping as the skates sink in. 


A. NEW method of equipsing the 
fA home with storm windows, said 
‘to be more satisfactory than the pres 
ent clumsy outside sash, has been de- 
vised by a concern in St. Paul, Minn 
which utilizes the reyular sash as a base 
for a second pane of glass 

"The inside edge of the window sash 
fs cut to receive a metal strip, the side 
of which is preased into a groove to 
receive the pane, This strip is made ups 
into a frame that-just Sita the window 
and is held in position by keys provided 
at several 
Points along tN (es 


edges. 
‘The purpose 
of all storm 


provide a dead 
fir space be- 
tween two 
sheets of lass 
0 that the 
amount of heat 
Toat will be re- 


‘of attaching ad- 
ditional windows during the inclement 
weather of the winter months has done 
this, yet there have been many oppor- 
tunities for improvements from points 
of view of economy and beauty, 

The new does not mar the 
beauty of a building and, because of 
this, it can be left in position at all 
times. The joints are so tight that no 
‘dust can penetrate to necessitate clean= 


Double Glass for Storm Windows 


ing the windows between the panes. 
"To remove the sash, it is necessary 
only to turn a serew in the key seat 
with a screwdriver. This releases the 
frame and the sash ean be withdrawn. 
While the sash is made in standard 
sizes and can be substituted for the 
ordinary sash in a standard window 
frame, the molding is expecially de- 
signed for the storm glass frame. 


Cable Fence along Highway 
Protects Motorists 


JP ALL highways were lined with a cable 
fence such as is used on the Lackawanna 
‘Trail in Penneylvania, motor accidents 
caused by swerving off the road might be 
minimized and the number of deaths cor- 
respondingly decreased. 

‘Two  three-quarter-inch cables are 
strotched between posts on those sections of 
the highway that run along the side of hills, 
orembankments. Thus, should a ear strike 
the fence with sufficient force to uproot two 
or three of the posts, the eable, which is con- 
tinuous, would still hold and would prevent 
the car from crashing down the dectivity. 


AS Bazrcalaerice to readers the 


Editor will be glad to supply, 
Wherever possible, the names and 
Addresses of manufacturers of de~ 


Vices mentioned in this issue. 
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Portable Stackless Stove 
Keeps Workmen Warm 


FPOR the use of workmen in small shops 
where there are no heating facilities, 
and in buildings under construction during. 
the cold weather, a portable coke stove has 
recently been placed on the market by @ 
manufacturer in 
Trenton, N. J. 
The stove is 
rade of east iron 
and has single 
opening at the 
side throu 
which the cole is 
fed. An opening 
atthe. bottom 
provides the 
Graft necessary 
{for combustion. 
No stack is pro- 
Yided, since "the 
stave’ is used In 
places where itis 
usually, posible | 
to discharge the 
flue gases into 
the atmosphere, 


Coke is fed throus 
‘tquere opening 


Sixteen Million Books 


ROM 10 to 20 million books have been 
Published since the invention of mov- 
able type in 1464, some authorities placing 
the number more accurately at about slx- 
teen and one half millions. These have been 
fanued in the following order: fifteenth cen- 
tury, 40,000 volumes; sixteenth century, 
570,000 volumes; seventeenth century, 14 
million volumes; eighteenth century, two 
million volumes; nineteenth century, 834 
million volumes, and 4 million since the 
beginning of the present century. 


Two-Deck Bus Built Close to Ground 


JESIGNED to increase safety and com- 
fort for passengers, a double-decked 
ity type motor bus of unusual strength and 
bility is being built by California manu 
facturers for interurban transportation 
To insure stability, the frame of the bus 
i set only 14 inches above the ground, while 
the gage of the ear—the distance between 
wheel treads—is 70 inches. ‘The frame of 
the chassis is of six-inch rolled structural 
steel channel, riveted at all joints. 
The two decks provide seats for 46 per~ 
‘sons—24 in the interior and 2 on the upper 
deck, Cross seats in the interior are reached 


through side doors equipped with drop win- 
dows, while seats on the upper deck are 
reached by a fight of steps 
front end of the bus. 

Drop windows of 
felt grooves disap 
which extend to the runningboard. 

Driven by a four-cylinder gasoline en- 
ine of 62 horsepower, the car will develop 
‘8 maximum speed of 49 miles an hour. Be- 
cause of the exceptionally low center of 
gravity, the bus holds the road well 
curves and is practically free from danger 
of overturning. 


“The double-decked safety passenger bus, showing low-hung body, 
per decks, and aide-door 


‘way entrance to upper 


pody, stair= 
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Special Homie: eves Time for Fire Chief 


Below the Gre chief's rooms ls his garage 


and drivers, and 
automatically 
opens garage 
doors. 


Lamp Attachment Provides 
Indirect Lighting 


NEW attachment for electrie floor and 

table lamps makes it possible to obtain 
both a desirable diffused light throughout 
the room and the reflection of a brilliant 
light from the ceiling. 

‘This indirect lighting adapter is provided 
with a screw that will ft into a socket im th 
top of the lamp, and is constructed of 
translucent glass bowl surmounted by & 
reflector, When the adapter light is used, 


the lower bow sends out a diffused light 
‘and the reflector sends light rays toward 
the ceiling. 

With this new invention, any home ean 
have indirect lighting, considered the best 
‘method of illumination from a hygienic 
point of view. 


Origin of Righthandedness 


“TBAT righthandedness developed when 
man began to use metal instruments 
during the so-called bronze age is the con- 
clusion of Sarafin, eminent French arche- 
logis, us the result of a study of imple 
‘ments used at various periods. 


me 


Bristles at Both Ends of 
Novel Toothbrush 


AL NEWLY invented toothbrush 
equipped with bristles at both ends, 
affords means of cleaning tecth better 
than the ordinary bruah. 

‘The smaller brush is held in the handle by 
friction and ean be removed instantly when 

in desired to use the big brush. ‘Thus it is 
kept from contact with the hand. 

‘The small brush efficiently cleans the 
inner sides of the teeth and the surfaces 
between them. 


Pullman Car Walls 


8 


Five Photos Are Taken on 
Same Plate 


AX APPARATUS that photographs an 
‘object from five sides simultaneously, 
and on the same plate haa been designed by 
the photographer of Johns Hopkins Hoe- 
pital, Baltimore, Mad. 

‘The object to be photographed is placed 
on the floor and the camera positioned a0 as 
to obtain a direct view. Mirrors are placed 


fon the four adjoining siden of the object wo: 
that a direct view of each of the sides is 
recorded on the plate, 

‘The finished picture consists of a central 


aah sew and lotr eucllary side vistas Te 

Bacld way tee cipercs Capmetner rs 

Ey 

Built in One Piece 
gage cane fo 
fi bisa ns a 
so be mae 


fastened there 
gangs cf workmen, 
who place the stand: 
ards Into thelr proper 
locatio 


Y BUILDING the 
tions of P are 
fn one piece, the man- 
uta iaveadded 
sreatly to passenge 

Enfety. Shop riveting 
fs much more sstie- 
factory than feld rie 


ting, itis found, with 
the result that the 
sections have a much 
greater power to re 


OT tT 1 a 
ne 


impact. 
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. — Bottle” Holds Molten Iron in Ford Plant 


(0 ELIMINATE double heating of metal used 
‘in @uto castings, the River Rouge, Mich, 
foundry of the Ford Motor Company em 
loys a container, operating on the principle of a 
‘thermos bottle, in which the molten iron, coming 
from the furnaces, is maintained at white hot 
furnace temperature until the casting room is 
ready for it. 

‘The usual method has been to cast the molten 
fron into pig made up of the proper chemical 
‘composition. ‘These pigs are melted a second time 
‘whenever it is desired to make eastings—a duplica- 
tion that results in considerable loss of time and 
labor. 

‘The new container, with capacity of 25 to 
consists of one cyl'ndrieal shell within anoth 
the inner one being lined with firebrick. At each 
‘end is an opening, one to receive the molten metal 
the other to act as a spout in pouring the castings. 
‘The low conductivity of firebrick makes It por 
sible to keep the iron at 
white heat for five hours, 
during which time the con 
tents can be used up for cast~ 
ings. 

"The proper chemical com- 
position of the metal is ob- 
tained by tests of the iron 
in the container, Since the 
fore ia not uniform, itis nec 
eanary to “doctor” it after 
‘smelting. Thus if it is found 
that a batch contains too 
little earbon, the metal in 
the container is mixed with 
‘precise amount of cupola 
fron of greater carbon con- 
tent, ‘The result is the de- 
sired chemical composition, 


bottle” con 
representa & 


o the foundry, the “thers 
wn above in Ford's River Rouge 
Stalking advance over the usual method {at left) in which the 


molten iron is cast into pigs. ‘These pigs are commonly al- 
lowed to rust in the open, then they are remelted for eusting 
By the new method, molten metal enters one end of the 
er, ad when wanted is poured from the other end 

Tato monorail buckets that carry it to the foundry 


Sander for Motor Bus Stops Skidding 


MEANY of the acclidents caused by the 
skidding of motor cars may be pre- 
vented by the use of a sanding device in- 
vented by August Schon, of New York 
Gity, and successfully tested recently on 
New’ York municipal passenger buses. 

‘This antiakid apparatus consists of a 
cireular drum, attached to the under side of 
‘the chassis in front of each rear wheel. The 
drum holds eight hermetically sealed con- 
tainga in ench of which are three pounds of 
and. 

‘The tripping of a lever near the driver's 
seat releases the sand, ‘The sand, dropping 


ier the brakes 


¢ bye, carrying 
with: the sanding device 
poured infront 
ped the car within a third of the 
re appl 


ith this New York munteipal mot 


to the ground in front of the rear wheels, 
ssives them an immediate grip on the road 
surface. 

In fact, itis claimed that a bus carrying 
40 passengers and equipped with the sand- 
ing apparatus can be stopped within three 
feet when traveling at a speed that would 
‘otherwise carry it nine fect with brakes set, 

‘The apparatus can be attached to touring 
‘cars without interfering with the entrance 
to the tonneau, for the nine-inch drum ean 
‘be mounted in front of the rear mudguard, 
tthe sand flowing through a hole bored in the 
runningboard beneath the drum. 


Fear, wheel, 


Attached beneath the 
Chats front of each 

the ‘sander 
‘Sonsists of a cylindrical 
‘drum holding eight sand 
Containers: "A lever’ at 
the driver's seat releases 
Sand from one container 


Rotary Scissors for Tailors 


A NEW rotary cloth cutter, invented by 
John Holtzman, of Brooklyn, N. Y., 
hhas been designed to replace 
theshears asa cutting agent in 
large tailoring establishments, 
where it is said to turn out 
better work in shorter time. 
It consists of a rotary cut- 
ter that presses, while rotat- 
against a’ fixed blade. 
is cutter is rotated by 
means of a toothed gear 
wheel, the lower part of which 
rolls along the surface upon 
‘which the cloth is Iuid. 

‘Thus by grasping the handle 
and inserting the fixed blade 
‘of the tool under the cloth a 
the point where the cut is to 
start, then pressing down on 
the handle and moving in the 
desired direction, the opera- 
tor can cut material in any 
pattern desired. 

‘The new tool, while based 
fon much the aime principle 
as ordinary shears, is said to 
Produce a cleaner cut. 
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Upside Down Exercises to Keep You Fit 


Medical Expert Recommends Reversals in Posture to Stir Circulation of Stagnant 
Blood, Energize Under-Fed Nerves and Tone Sagging Digestive Organs 
that Have Grown Lax through Ages of Walking Erect 


By Edwin F. Bowers, M.D. 


Author of “Teeth and Health,” ete. 


‘tand on your head a certain number 

‘of times every day, physicians now 
agree that you might guard against many 
‘annoying ills of later life, from which few 
Of us suffered in childhood, perhaps just be- 
‘cause we did stand on our heads or per- 
formed other similar feats. 

The rather absurd looking, but really 
‘worthwhile exercises illustrated at the top 
‘of this page are urged upon us by health ex- 
perts, to remedy the slumping of our inter- 
‘pal organs caused by today's unnatural 
‘modes of living. ‘The chief health benefits 
‘of thus figuratively "standing on our 

ls” are these 


I: YOU could hang by your heels or 


It exercises blood vessels and stirs normal 
blood circulation through bodily’ tissues, 
thereby stimulating the natural processes of 
repair. 

Tt puts elastic 


fone” into the blood 
vessels of the brain, so that nutrition of the 
brain cells and elimination of waste become 
normal, and the maximum mental efficiency 
in achieved. 

It tends to draw back into proper posi- 
tion abdominal organs that have fallen 
from their normal place. 

Finally, it stirs to activity a vital, little 
known watery substance—the cerebro- 
spinal fuid—that should normally bathe 
the brain and eireulate through the spine, 
but, tends to become stagnant. 

To the fact that we walk about on two 
legs, instead of running about on all fours, 


s ] 


MENTING the exercises shown at 
he page, this tittable table or 


the top. 
jravitizer” has been devised by Dr. Williams 


West, osteopathic physician of New York 
City, to relieve ailments traceable to our fail 
lure fo exercise blood vessels and bodily organs 
by varying our postures, Lying outstretched, 
fa shown above, the patient's body i inclined 
tend downward for a specified period. This 
movement the patient himself may control 
by means of a lever with adjustments pro- 
viding for 40 different degrees of inclinations 


may be traced the ills that these exercises 
overcome. Indeed, when some ap 

ancestor of ours, millions of years ago, 
awkwardly elevated himself on his ‘hind 
legs, thus first setting for mankind the 
fashion of walking erect, he sowed the 
seeds of a host of human ailments, although 
‘at the same time he made possible the 
development of our hands, ‘brain, and 
sspeech—the sources of all civilization. 

‘The erect posture changed the center of 
gravity of our internal organs, causing the 
‘stomach and intestines to hang unnaturally 
from the backbone, by tissues that have a 
tendency to relax, and let them sag down- 
ward into the abdominal cavity. 

‘This relaxed condition, so doctors of all 
schools of medicine are now agreed, is 
responsible for, or contributory 
fof the common ailments from which we 
ler more oF less all our lives, 


A Source of Many Ailments 


When we have “the blues,” or a bad 
saper, or suffer from headache, dizainess, 
mania, nervousness in ite thousand and 
cone forms, indigestion, atulence and obsti- 
fate constipation; when we wear a worried, 
hhaiggard look; when our skin is sensitive 
uch, and either abnormally dry or 


profusely covered with sweat; when general 


Catarrhal symptoms manifest themselves 
and bodily resistance to disease in lowered, 


‘we may be suffering from nothing more or 
Tose serious than this fallen state of the 
heayy organs of digestion. 

If you will realize these facts, you may 
take more seriously than the average man 


does the various sets 
cof exercises pre- 
scribed by _physi- 
cians and. physical 
cculture experte—the 
phonograph record 
‘exercises now popu- 
Jnr and the outdoor 
sports of golfing, 
swimming, and row. 
ing. In fact, so im- 
portant is the prob- 
Jem that an oateo- 
pathic physician of 
New York, Di 

iam West, has re- 
antly invented a 
‘mechanical deviee 
called the “ gravi- 
tiser,” a gravity 
couch which, he 


40 


claims, relieves many ailments that may be 
traced either directly or indirectly to our 
failure to exercise blood vessels and organs 
‘of the body by varying our postures. 
Physicians detect a condition of fallen 
stomach and abdominal organs by a medi- 
cal examination in which the positions of 
‘the abdominal organs are outlined by tap- 
ping the body, or by administering food 
containing a bismuth compound. In the 
latter case, X-ray photographs show the 
shadows of the metallic element in an ab- 
dominal cavity. When we suffer a falling 
of the intestines, the liver, spleen, and kid- 
‘neys are usually also involved, complicating 
the situation by becoming sluggish. ‘Thus 
itis that bowels lose their “tone,” slowing 
up the wormlike motion of the muscles of 
the intestinal walls that finally pass intes- 
tinal debris out of the system, permitting 
the accumulation of quantities of waste 
‘matter in the bowels. This in turn results 
in the absorption of poisons developed by 
decomposition of the accumulated matter. 


Causes of Falling Organs 


A general fling of the organs (called 
), involving the large nerve 
abdomen 
second in importance only to the brain 
{taelf—may produce any one of a wide 
variety of diseases. 

Falling of the stomach and abdominal 
‘organs occurs among all civilized peoples. 
‘Among its causes are the wearing of cor 
nets, girdles, and other clothing that distorts 
the body; "improper breathing, sedentary 
abits and luck of exercise, inadequate 
rest, high heeled shoes, overeating, over- 
drinking, excessive use of tobacco or other 
nareoties and stimulants, or plain worry. 

Tn exireme cats of fling of thatomach 
‘and abdomen, the bowel, instead of slipping 
down like a solid structure, collapses upon 
itself as if it were a wet eloth thrown into 
‘tubular form, ereating folds, creases, and 


Showing how 


‘or chronic distress, 
fon may reali 
falling abdoms 


ealth Giving Fluid 


‘and spinal coed 


Even th 


‘One Result of Erect Posture 


(PRE stove Xray photograph of an ex- 
treme case of fallen abdominal organs. 
‘When compared with the normal position 
diagram at right, shows how the large bowel 
collapses upon itself through Tack of proper 
exercise, creating creases and wrinkles that 
‘log the abdominal passages and often cause 


‘cute tliness by the accursulation of waste 


abdomen 


from the draggin 


the cerebrospinal 
fluid, pomessing mysterious health: 
tiving properties, normally bates 

Unless 


n a degree the ¢ 
or stomach, Let 
‘stand behind you, raise your 


sation that follows when the 
Tifting support is removed, and 
the abdomen is permitted to 


sar into its usual, 
natural position. 


In addition to the exercises 
of stooping, twisting, and ture 
ing that have been  recom- 
yaical culture ex 

perts, an excellent method of 
trengthen- 

ing the ab- 


mended by p 


? 
ersten srewoar 
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dominal muscles, and one that any person 
can practice easily, is this: 

‘Lie flat on the floor and slowly raise your 
fect and legs until they form a right angle 
‘with your body: then slowly lower them, 
St first repeating the exercise ‘only ten 
times, morning and night, gradually in- 
‘reusing the number to thirty, or even forty 
times. 

Here are other simple exercises that will 
prove helpful: 

‘Walle around the room “on all fours.” 

At intervals assume the “knee-chest” 
position —that is, while in a kneeling posi- 
tion on a bed, tu your head to one side 
and lower your chest to the bed. 

je with knees flexed and massage your 
sbdominal organs, always taking care to 
force the organs upward, 

Supplementing such exercises as these is 
‘the gravity couch, oF tiltable table, upon 
which the patient lies outstretched, and by 

means of a lever inclines his 
body, head downward. It is 
‘ped with udjustments 
‘to provide for 40 different de- 
‘grees of inclinations that 
Drogressively increase the 
fluence of gravity on the body, 
‘one degree at atime. 

The device makes use of 

the prineiple that the blood 

in the human body, 
since it is inelosed in 
‘lastic and nerve-con- 
trolled. tubes, isnot 
Instantly influenced 
bby gravity when the 
position of the body 
fs reversed, but re 
sponds only after the 
lapse of five seconds, 
‘Thus, because the 
‘walls of the blood 
‘vewwels do not release 
their tension until fv 
seconds after the pi 
tient’s body is in- 
clined, the device may 
be used safely within 
that time, to exercise 
the blood vensels and 
bodily organs to the 
limit of their endur- 
ance, 

Tn whatever por 
tion of 
blood flows, or ean be mac 
iravity, the natural processes of repair are 
‘Stimulated; for this flow restores circula- 
‘ion in tissues where blood circulation has 
Deen feeble and inactive, Nerve cells that 
‘may have been starved or poisoned are fed 
nd stimulated. Blood vessels in remote 
canals of the bones are reopened. Indeed, 
‘every organ of the body is energized by the 
Siow of blood through it. Meanwhile, the 

tilting of the body backward swings 
‘he stomach snd abdominal organs 
‘back into their normal positions and 
‘tends to maintain them in these posi- 
tions by strengthening the support- 
ing tissues. It is claimed that the 
blood vessels of the brain are thus 
‘exercised, tending to relieve depres- 
‘sion, and restoring mental efficiency. 

Finally, the watery. fuid that 
bathes the brain and spinal cord is 
stirred into activity. Remember that 
‘our spinal cord and brain are entirely 
surrounded by this cerebrospinal 
fluid. Exercises such as sugested in 
this “article, stimulate the normal 
sctivity of this Tife uid in the brain and 
spinal column, thus helping to banish dis- 
fesse, strengthen resistance, and increase 
‘our good spirits and efficiency. 
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Mammoth Stadium Will Hold Babe Buiits aed 


oman Colosseum, which stood 
| es as the greatest amphi- 
theater in the world for the presenta. 


tion of sport spectacle, is to be dwarfed by 
two huge modern stadiums, one of which will 
aecommodate is many persons, 
while the o ice the eapacity 
‘They mac! x to the two 
decades that have pas dedicat 


Bowl, the monster stadium at Ohio Stat 
University, and numerous other outdoor 
tors for the athletic spectacles of which 


the Ameciean public is 40 fond. 
st arena of modern times will 
Imperial Stadium now in 
rk, near Lon- 


Wembley 
don. It will aceomm 
all of whom will have a clear, unobstructed 


York, now 
tion, which 
persons for baseball games, 
‘and perhaps 15,000 more’ for football, 
fights, or other athletic exh 
‘The Colosseum, most 
structures used for gladiatorial spectacles 
fn the days of Rome’s glory, uccommodated 
about 45,000 spectators, “according to 
estimates, although not more than 30,000 
‘The new Wembley stadium, which will be 
the center of all great English national ath- 


and perhaps the site for the 
Olympic games, will cover 24 times ax 
much ground as the Colosseum. - The outer 
wall will be half a mile in eireumference, 
‘The American League stadium, seating 
more spectators than any structure in the 
‘world, will cost $2,000,000. The field alone 
would hold two of the arenas in which 
yused the Roman public in 


‘This is now the greatest of modern amphi 


Yankees, shown above. 
00,000 for ether athletic contents 
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Improved Photo Sculpture Creates Mastespsioces 


JURPRISING simplifications of the 
English invention by which a specially 
taken photograph is reproduced in bas- 

relief on alabaster, ivory, oF wood, have 

been made since the photo sculpture ma- 
chine was first described in the October 
jue of POPULAR SciENcE MonTHLY. By 
jereasing the accuracy of the process, the 
new improvements have achieved astonish- 
ing perfection in detail, as shown in the 
photo bas-relief on this page. 

It will be remembered that in the method 

doseribed in POPULAR SctENCE MONTHLY a 


be reproduced, a lined glass plate being 
used in the lantern in the place of an ordi- 
slide. This glass plate projects 
I lines, like those of a phono- 
graph record, on the subject to be 
reproduced. "A photograph of the 
subject is then taken, and on this 
photograph the spiral lines appear. 
From the negative, a print is made on 
lass, which is used to guide the 
earving machine, Deviations of the 
fpiral lines govern the movements of 
the cutting tool and so reproduce the 
photograph in bas-relief. 


Glass Negative Guides Tool 


‘The improved machine works on a 
similar prineiple, except that parallel 
ines inatend of spiral lines 
are used, while instead of 
the opal glass print, the 
slasa negative itself can be 
‘used to guide the cutting. 
tool. 

‘Mounted on a massive, 
sloping bed plate, the new 
sculpturing machine is op- 


motor drives a sliding 
frame that carries the 
carving tool and moves on 
‘a horizontal plane over the 
material to be earved. The 
‘other motor, mounted 
above the cutting tool, 
rotates it at highspeed. 
‘A. two-handled control 
‘shaft in geared both to the 
vertical shaft on which t 


cutting tool is mounted and to the 
sliding frame, which carries a pair of 
micorscopes. 

After 2 negative guide plate con- 
taining parallel lines is made, 
the sliding frame is swung upward, 
and the negative plate is clamped to 
the bed plate, and the material to be 
carved is also held firmly by clamps, 
‘The sliding frame is then lowered and 
the vertical motor started, causing 
the drill to rotate at high speed. The 
horizontal motor then is started and 
the frame begins to move from left to 
right, By manipulating the double 
handled shaft, the operator brings the 
intersection of cross hairs in the mi 


NEW small thresher that sells at 

‘a price within easy reach of the 
small grain farmers, should prove a 
‘great time’saver, for with it the farmer 
ean follow up the reaper, thresh his 
grain immediately, load his wagon 
with the grain, and scatter the straw 


Small Thresher Saves Time for Farmer 


about the field to be plowed under as 
fertilizer. 

‘A tractor draws the thresher about 
the field and the grain wagon is hitched 
alongside. Should it be desired to save 
the straw, the machine can be operated 
‘as a stationary engine. 


Above is a negative used in earv 
ae ing 


tion irom 
Photograph: ines ude 
oe ths cutting tool 


H croscope over the end of one of the 
} ines on the negative plate and maine 
tains it on that line to the end of the 
out 
| Since the microscope and drill 
move in unison, every transverse do- 
Yiation of the Tine from the straight 
results in a deeper of shallower cut of 
the dril. "The operation is repeated 
an every line. 


At the end of each eut, the drill is 
raised, the motor reversed, bringi 
the frame back to position. 

For a bronze bas-relief, a plaster 
‘cast of the machine earvi 
upon which the metal 
ally deposited. 


Water Is Negligible 


NONE of the foreign or domestic com- 
mercial bottled water sold. to con- 
sumers on the elaim of radioactive content 
really contains sufficient radioactivity to 
‘arrant its purchag, according to the re 
port of investigations completed by the 
water and beverage laboratory of the 
United States Department of Agriculture, 
Washington, D. C. 

In the examination of 46 samples from 15 
states and eight foreign countries, the 
bureau found the highest quantity of radio- 
activity of a temporary nature in a bottled 
‘water from Massachusetts, 

‘The largest amount of permanent radiow 
activity was in a sample from a deep well 
jin Ohio. It was found, however, that it 
‘would be necessary to consume 2810 gallons 
of the Massachusetts water, or 1957 gallons 
‘of the Ohio water daily to obtain an efficient 
dose of radioactive salts. 

During the tests radioactivity of samples 
was determined by means of electroscopes. 
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Secrets of Successful Auto Driving 


How to Shift Gears Noiselessly—Other Useful Tips from an Expert 


By Harold F. Blanchard 


OW many automobile drivers are satis- 
fied with the way they shift gears from 
high towecond or from second to low? 

Do you know how to make the most effective 
use of the appliances on the dashboard and of 
the levers at your side? And do you know 
how to sdfequard yourself and your car 
against the chance of accident—a disturbing 
chance that continually hovers over the aver- 
‘age motorist (whether he is aware of it or not)? 
‘There are a hundred and one litte tricks of 
‘successful driving that a veteran motorist 
earns, sometimes by bitter experience; and it 
ia my plirpose this month to pass some of these 
tips along in the hope that they may steer you 
1d x0 increase 


Can You Shift Down? 


First, consider the gearshift. Most motor- 
ists ean slide from low to second and from 
second to high without a clash and without 
Interrupting the motion of the ear; but when 
it comes to shifting down—that's quite 
another matter, In fact, it's one of the most 
dificult problems of successful driving, par- 
ticularly in hill climbing, and one that com- 
paratively few drivers have mastered. The 
steeper the hill, the more dificult the problers 
becomes. 

Right here I want to let you into a secret 
‘of gear shifting that has worked wo success 
fully for me and for others who have tried 
it that it is worth passing om. I learned 
tthia secret from a motorist whom I met 


back in the hills of Vermont, and it's 10 
the wonder Is that everybody 


meither 
Siew" soe 
‘panicky haste 


Until T struck some of those grucling 
‘Vermont hills, [hadn't given much thought 
to uphill shifting. Like the majority of 
motorists, whenever I had to make a shift 
down, I shut my eyes, gritted my teeth, and 
yanked the lever. Sometimes I made a lot 
‘of noise, which I knew meant that I was 
chipping little pieces off the gear teeth: and 
often I lost considerable momentum. | Bt 
fon thooe terrific back road hills it was a 
question of quick and sure shifting, or the 
Fisk of breaking your neck. In short order 
T learned how to shift quickly, but I was 
still noisy about it, until T was taught the 
‘simple trick, which is this: 


Speed the Engine—then Shift 


Suppose you're climbing a hill that fa a 
little too steep for high gear, When you 
are about halfway up, you realize you must 
shift to second. The throttle is wide open. 
You know, in general, that to make 
silent shift from high to second, from secon 
to low, or from high to | 
cerease the speed of th 
mately to the rate demanded by the lower 
ear. But how? Here's the answer: 


Here’s What Happens When 
You Shift Gears 


THE. picture and diagrams above strate 
"Tvl ge on tate te encloses 
you move te gear lever forthe various gear 
Wear Te mals suniered agra sh the 

‘par mechani on nce 


‘Gears # and 3 are the 


oat tet ae 
iBoved by the gear lever. They aide om the 


method on 2.30 per cent grade without noise 


‘Hold the throttle w'de open and depress the 
clutch juat enough to allow the engine to speed 
‘up the desired amount—THEN SHIFT. 
‘You can perform the entire operation in 
almost the time it takes to snap your 
fingers. You can't go wrong, and if you 
judge your engine speed with even fair ac- 
‘curacy, your shift will be absolutely silent. 
‘The clutch is out for such a brief instant 
that the loss of momentum is negligible. I 
hhave shifted from second to low by this 


‘and with no noticeable loss of speed. 

Ifa down shift must be made on a slight 
up grade, down grade, or level, you need 
not open the throttle wide. A good rule is 
to hold the throttle pedal just where you 
hhave had it. In shifting from high to low, 
remember that the engine must be sped up 
‘much more than if you were shifting from 
second to low. Also remember that while 
20 miles an hour is a moderate speed on 
high, it is 2 terrific speed on low. It is 


sure that the 
ie fully one 
‘balers n= 
ing the clutch 


dive shaft, which is 


suas orstned. 
are simply ‘Keys integral with ‘he cad 


Ais Lad nee irra verdes eri 
uber "Thus the each wa ae fie 
ira rote ate, and diet dive” i 


Foc second oar, it moved bck ito eh 
with’y and the power passes tough gears 1, 8 
J, and 2. = 


For low gear, 3 is moved forward to mesh with 
gad the power passes though gears 1,8, 6, 


For reverse, 8s moved into mesh with 8, and. 
the power passes through 1, 8, 4, 8, and 3. 


entirely safe to shift from high to low at 
from 15 to 20 miles an hour, provided you 
‘speed the engine up enough. In any case, 
foo much engine apeed is better than too 
tele. 

I've observed that many drivers, when 
shifting upward, are puzzled as to what to 
do when they wait too long, missing the 
gear. After trying to effect an engagement 
by clashing, they stop the car and start 
over again." There is an easier method. If 
you're shifting from second to high, for 


“4 


example, and mias high, immediately stip 
the lever to neutral, engage the cluteh, and 
speed the engine up to a point somewhat 
beyond that demanded by high gear: then 
shift as if nothing had happened. Logical, 
fan’t it? 
‘Similarly, if you've been coasting down 
«long hill with shift lever in neutral and 
when you get to the bottom, 
‘up above the high gear 
rate before shifting. Unieas 
you do this, you may have 


2 “mud hook,” is made just for the purpose. 
It is of metal, with a broad base that is 
‘chained to the tread of the tire. Mounted 
ceroasivise on the hase is a metal cleat two 
inches high. With two of these hooks on 
each rear wheel, your ear can walk out of 
almost anything. 

‘To get through s short stretch of deep 
mud, or even a single deep puddle, just 
“keep going,” using second or low, as 
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race driver, and some of the most dangerous 
rides have been with motoriats who thought 
they were being “careful.” I believe there 
is no such thing as an unavoidable ac- 
cident. "True, there are plenty of accidents 
in which two cars are involved in which one 
driver is absolutely innocent; but never 
have I found a case where both drivers 
really did everything in their power to 
avoid an accident. Doesn't the appalling 


increase in automobile acci- 
dents emphasize the need of 


‘trouble engaging the gears. 
If you coast down a hill 
with lever in_neutral and 


At the Wheel—What to Do and How to Do It 


‘edacation for the driver? 
Let's 
stances 


consider a few in- 
where accidents 


‘engine shut off, there is no 
‘way of getting back into gear 
‘60 that the momentum of the 
ear may be used to start the 
engine. The engine must 
be brought into motion with 
the electric starter, 


When Engine Is Shut Of 


If you wish to coast with 
engine shut off and yet do not 
ish to use the starter, be 
sure to leave high gear’ en- 
aged, coasting by holding 
‘Out the clutch. At the bot- 
tom of the hill engage the 
clutch gently, with the switeh 
‘on and the throttle closed, #0 
fas not to strain the mech- 
anism, 
Tn using the engine as a 
it makee little differ- 
ence whether the awiteh is on 
or off; but if you run with it 
off, be sure to keep the 
throttle closed, not only to 
wwe fuel, but ‘also to avoid 
‘muffler explosions when the 
switch is turned on. 


= ouonde 


SE Ssreontrnn, 


CY BRAKE 


have bien avoided 


‘ngs around, 
ner at 1 falt-rate of speed 
while a pedestrian walks 
into his path, Instead of 
slowing down, “A” presses 
the horn button to shoo the 
man out of the wa 
the horn fails him, 


Local Rights of Way 


peed. He bas tho lawful 
right ‘of way, But at the 
same moment another ear, 
piloted by stranger who 
Aloosn’'t know the local law, 
‘approaches on. side road, 
"BM stands on his rights and 
there is collision, 

“C" drives. 16. miles an 
hour — the lawful ‘speed — 
down a street crowded with 


tum lights off when you put the car 
away. . Never leave headlights on when the eat 
is standing, but have at least one light burning 
front and rear to prevent collision. 


‘When driving down a long || Ignition When you attempt to start the engine, be wure 
hill, use second: gear in order teh to turn the switch on all the way. 
to keep your brake linings |} Ammeter ‘Form the habit of watching the ammeter mea- 
from burning, ‘This advice suring the current From the battery. When it 
applies to all cars with {ails to work, find out why as soon as possible 
teres and emergency brakes and avold beitery trouble, 
fcting on the same drums. |} OM Gage Watch the oil presmure gage the 
If the brakes are on diferent engine when the gage fails to register will use 
drums, it will probably be ‘ily reste in burned out bearings 
fuficient to use the brakes || Speedometer Be sre that your wpedometr inaccurate, At 
fltemately” for about an least twice a year mak some motoreycle ofcet 
bight oa, mile at 4 ine, to pace you for a hundred fet or 80 

mn the Ford, use the service |] Gear Laver Before starting the engin ea 
Drake ‘and revere peda al pes ey gg aga 
ternately. Emergency After the car is under the emergency 

Brake teak tone that itis off thd o avold burning 
Mud a Cause for Worry ca 
Spark Drive with spark Wwanced, retarding 

Don't attempt to drive on muy to prevent knocking when the Grote ie 
snowy or ley roads without pened wide : 
hale pple to‘the rear tard spark hal 
wheels. Look out for alip- |} Throttle Open the throttle from one eighth to one quarter 
pery, muddy hills in travers for starting. i 
ng Unknown aide rosde ml! teen Never “drive with your horn 
gree de ae oni. Temay fall you when you need it most 
rons, mud is mally he ony || Radiator || When the thermometer indicates an overheted 
Aa es Realy On one mometer engine, get out and see what's wrong. 


or stones or severe bumps all 
may be negotiated success- 
fully, even though some time may be lost; 
but it takes more than slow driving to 
combat deep mud. Chains will be required 
fon the front wheels for steering, as well as 
fon the rear wheels for traction. If no 
cchaing are available, remember that any 
farmer can supply you with hemp rope 
from three quarters to one inch in diam- 
eter, which will serve the purpose. 

In the deepest mud even chains and rope 
are useless, but a special device, known as 


playing children. » One ot 
them gets in his way, He 
tries to stop, but itis too late. 
‘Ten miles an hour would have 
prevented the accident, 

“D" is running 40 miles an 
hour when his right front tire 
blows out. ‘The atvering 
whee is jerked from his grasp 
and the car turns over. A 
tight hold on ‘the wheel 
would have prevented the 
accident, 


Horn Prevents Disaster 


“Big driving at a mod- 
erate pace along. a, country 
road. "He dims his lighta for 
‘an approaching ear and then 
rune over aman walking at 
‘the side of the road. Blow. 
ing his horn at the moment 
would have prevented. the 
calamity. 

Te must be admitted that 
better brakes might prevent a 
large percentage of accidents, 
‘The braking equipment on 
most cars is sadly’ deficient. 
But it is diffcult to imagine 
fan accident that might ‘not 
have been avoided by. exer- 
se of caution. 


required. If the ear stops, don’t spin the 
wheels, or you are likely to get mired to the 
hubs. Back out of the mud gently but 
firmly. Then take stock of the situation. 
‘Detour if you can; put on chains, ropes, or 
mud hooks if necessary; inspect the road 
for an easier path; and, finally, if you 
must follow your original tracks, do so 
with all the speed you dare. If you stop 
again, back up and buck it again, and so on. 

‘The safest ride I ever enjoyed was with a 


‘The trouble is that most motorists drive 
with little or no “factor of safety.” If this 
term is new to you, I might explain by 
saying that an clevator cable is usually 
made 10 times as strong as the calculated 
maximum stress; thus the factor of safety 
is 10. In machines where life is not en- 
angered by posible breakage, it ual to 

allow a factor of safety of five. ‘The factor 
of safety is a necessary precaution to allow 

(Continued on page 45) 
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Novel Auto Accessories for Safety and Comfort 


The n 
gal 


thas an tomate valve 
tht opens when reat sey aa 
iio pors generated by ex: 
Sceaive heat 


againat, explo 


held, against which a motorcycle rider was hurled, was 
f a new type of noc-splintering glass, the occupants were uninjured 


‘A new leather spring cover contai New priming cups, mounted on four Phis instrument simplifies headlight 
1, 


il hole equipped with dustproo! spring special head bolts and installed in an hour, focusing by projecting the rays on a 
ap, and provides efficient lubrication facilitate starting of Fords sound glass screen 


(Comin om sue 4 happen fo me." We shod neat 
for rit La of verey, in iar} Ki \ Car think of taking a id we 
Sane af eal tomes though at mit ale fort 
Se we ent now your the Sey neat hota The a 


‘But most motorists drive as their tude that we can take a cha 


whim dictates, ‘They fail to make fonce in a while and get by with it ia 
allowances for lack of experience, The Vacuum Tank — wrong. Just sx wrong as that of 
nck of alertness, unfamiliarity the motorist who believes in hia 


HE. function 
tank is ti 


Ick.” We can't monkey with the 
Jaw of averages and get away with 
it "The more chances we take, the 
surer we are of having an necident. 
‘The only way to be safe isto drive 
always with an extra dose of 

ima piper ceri with at caution 
teak ted Sotale mantel, “Tive Con hat tt taliad tningt- 
wikia ole ie inthe? ation, experience, and unendtng 
Te earner an dlertness to drive safely mile after 
Sat the bottom nile. Tn order to drive sufely, we 


ae 
Se perce ee Sites reacaen a 
Fein matted ssc pi ee allsrta far enowgi in advance to 
SN Te eee i fain visiere eps crosmrenty 
Sir fad “T te tnt tareveld th 
DRC ER OE: Cee oak Sean Ke 
sing as air vent. The fuel especially cautious until the trio— 
hans hears eeney a epee, se slr 
PP lathe crburcter  ™* —ness—are fully developed. Finally, 
Pati pare develo ay, 
suet aay. bechamuany soot ae tare 
eke serssceraeriae Seo "Nes ore oer hes or 
Paks yee: 


with the roads, recklessness of other 
drivers, faulty brakes, or un- 
expected developments.’ As long 
‘as conditions remain ideally favor- 
able, they skim through, but 
sooner or later they run into 
trouble, 

Tt is advisable to be twice as 
careful as you think you ought to 
be, simply beeause it is impossible 
for any human being to be fully 
alert every instant that he is behind 
the wheel. No matter how good a 
mind he has, it will wander. Hence 
the constant need for alertness as 
a factor of safety in driving. 

‘To maintain a proper factor of 
safety at all times, we must view 
‘our driving pessimistically. When 
‘on the road we sce a amashed car 
and its victims, we are kidding our- 
selves if we say, “That will never 
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Entrances would 

be by 

A vast, web of suspended airways, hung (rom cables high above the tops of city : tower 
‘skyscrapers, Ia proposed te carry rapid transit railways on two levels 


Proposes Suspended Railways to Bridge Cities! 


Cree with traffic problems tures now in use. Lafferty includes in his Richard Enright, New York police com- 


mach 


that seem beyond solution under plan a motor speedway at a much lower missioner, in the hope of relieving the 

present conditions, faced with ever level, under the sirway—-a plan that is terrific congestion of automobile traffic in 
Increasing streams of automobiles, and im- directly in line with that proposed by America’s greatest city. 
pressed with the need for ade- 
ae rapid free! —— 
ot greater “American cities, 5 
Cl apo Three of the World’s Greatest Suspension Bridges 
perately’ trying to find some 
tay to meet the situation. 

How will these ertial prob 

Jems of transportation be met 
sventually-—on_ the murfoce of 
fur atrets, underground, or 
above a? 


An Expert's Prophecy 


Gustav Lindentha, designer 
of the world’s greatest railroad 
‘coh bridge and of the colossal 
fiapension. bridge that - will 
fan the Hudeon River, de- 
‘fares ina signed article on 
opposite page, that the 
tury’ in which’ we live will be 
tho final chapter in the groateat 
‘ca of iron bridge construction 
In bistory. 

Tit pomible that the last 
‘word in numpension-eable stel 
ridges will be « vast network 
of hanging airway, carrying 
frainaof an aerial rapid transit 
system high over skyscraper 
foots out to the commuters 
uburbe? 

Just such a system of aerial 
transit tually has been pro- 
jected by R. C. Lafferty, New 
York engineer, and. is now 7 
being considered by the New 
York ‘Transit Commission to 
seepplant, to some extent, the 
Subways’ and’ elevated. struc: 


“The trouble most of our large 
cities is that they have failed to look 
ahead,” says Commissioner Enright. “In 
1920 we had 60 per cent more automobiles 
‘than in 1916, The estimated increase in 
‘automobile traffic this year is between 30 
‘and 38 per cent, In 1919, for instance, 
39,210 automobiles passed through Colum- 
‘bus Circle, New York City, within a 12- 
hhour period. ‘Today that number has 
grown to about 70,000. 

“We are doubling the number of auto- 
mobiles, by conservative estimate, every 
three years. And, with Henry Ford cutting 
the price of his automobiles and men like 
W. C, Durant predicting the day of still 
cheaper automobiles, it is likely the in- 
‘ereaso will go on at an even greater rate. 

“Traffic congestion affects every one in 
“America, not only in discomforts and difi- 
‘culties he encounters in his own city, but in 
{nereased cout of living. Congestion at the 
waterfront in New York adds to the price 
‘of every article that passes through the 
‘channel of that waterfront.” 


Commissioner Enrigh’s Proposal 


Enright has proposed long viaducts, 
stretching half the length of Manhattan 
Island on both sides, with ramps leading to 
tide streets at long intervals, to take care 
‘of auto traffic and relieve congestion. But 
‘even he admits that this does not take care 
of increasing pedestrian traffic nor provide 
for adequate rapid transit. 

Lafferty's plan makes possible the in- 
stallation not only of Enright’s proposed 
vinduets, but also of airways for rapid 
transit. "He would eliminate the present 
‘unsightly elevated structures of New York, 
‘Chicago, Boston, and Philadelphia. 

‘As supports for his proposed ‘airway, 
Lafferty proposes to use strong steel braced 
pylons, or abutments, set into bed rock at 
distant intervals. Strong suspension cables 
fawung between these pylons would support 
the roadbed. He provides for four tracks, 
two on an upper deck, on which would run 


and would be driven by small horizontal 
ower wheels forced by compressed air to 
arip the track from each wide. The car 
‘would be held upright by means of, idler 
‘wheels running on the upper tracks. 


Since it would be unnecessary to de 
pend on weight for traction, Lafferty's 


proposed car would weigh only 20,000 
pounds, as compared with the $8,000- 
pound subway ear of the same capacity, 

Entrance to the airways would be by 
‘elevators running through buildings situ- 
‘ated at street corners, where pylons sup- 
porting the suspension bridges would be 
placed. This feature, of course, would 
eliminate the present ugly stairways to 
elevated roads ax well as the kiosks for 
subways 
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ITH this century will pas the age 

of iron suspension bridges. We 
are about to reach the furthest advance 
in the art of bridge building we shall ever 
know. Indeed, the Hudson” River 
Bridge project, most stupendous struc 
ture ever proposed, may toark the ulti 
‘mate in 


the Year 2000 will see the end of these 
projects. By that time iron will have 
Excome too costly, beeause of the dimin: 
ishing supply of iron ore. 

‘We can look back to the time when a 
suit of armor was almost worth fe weight 
fm gold or silver We cannot sce far 
enough ahead to predict that iron will 
fngain become euch a costly product, but 
wwe do know that it will cort too much to 


Close of Greatest Iron Bridge Era Is N 


By Gustav Lindenthal, Designer of the Hudson River Bridge 


be used in great quantities for bridge 
Vuulding 

‘Only century ago the age of iron 
bridges began: Prom the early shmple 
bridges ‘of iron were. developed the 
{ests structure of the prsent—the 
Brooklyn and. Willamaburg suxpension 
Tridges, the ‘Firth of Forth ‘canticver 
bridge,’ and. the ‘Hellgate. bridge the 
Greatest “rallrond “arch structure the 
‘orld has ever Known. Rairoads today 
Sr; puling the Bent ides 

Within the past 10 years the price of 
steel has almort Goubled. ‘The avaliable 
Sipniy of iron in the world slowly but 
surely decreasing 

“There may. be improvements in the 
uses of newer materials for some parts of 
bridges, but in the main feb aafe to 
‘overt that we are about to any the last 
sword intron bridge building. 


A 
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Stepladder Folds into Small Space 


NEW col- ] This, risa 


(adder, when 


| 

| 
addition to | | 
household nce 


gether with 
niekel - plated 
steel catches. 
Each step is of 
two piece: 
hinged in the 
center and, 
when in use, is 
supported "at 
the center by 
steel braces 
‘The top step is 


protected by 
guards, The 
Indder folds into 


24 by Tha 
52 inches. 


Writing on “Everlasting” 
Pad Disappears 


N “EVERLASTING” tablet for mem- 

oranda, recently invented, consists of 
1 rectangular sheet of metal, ‘with edges 
bent over to form a frame, and coated on 
the upperside with 
a black composi- 
tion of waxlike 
consistency. Over 
the black coating 
fs a sheet of very 


Memorands are written on the tracing 
paper with glass pointed stylus. As long as 
the thin paper remains premed against the 
. back coating the letters formed ty the ime 
Mercury Circuit Breaker prestons of the stylus are visible: but when 

Contiola Prescunes the paper la hited away, the writing per= 


manently disappears. 
A, GLOBULE of mercury inside a glass 
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British Learn French by 
Radio from Paris 


MARY persons in London and vicinity 
are learning to speale and understand 
the French language as the result of the 
broadcasting of music and speeches from 
the Eiffel Tower in Paris, ‘Thousands of 
British citizens listen in. 

Mont of the London department storey 
are selling a cheap standard receivi 
Hes wkh geet fwulle ere eed, 
Hearing the spoken French over the radio 
‘and supplementing this with textbook 
study, makes it much easier for students to 
understand and speak the language. 


Electrical Sealing Device 
Eliminates Fire Hazard 


HE recent invention of an electric seal- 
ing machine marks the first important 
improvement in methods of upplying seal- 
ing wax since King Solomon's time, The 
new appliance eliminates the fire hazard 
that accompanies the present crude method 
of heating the 
as well as effect 


ing an appreci- say 
fable saving of RabU 
time, wax, and 

Postage, 

tie wax 

placed ina con- YK 

fainer, where it 

in melted by 


toeane ofan lo 
Wicheater, Pla 
in the machine 
overheat 
srbere the nal i = 
to be, and prea @ r 
ing sal over 
revases aaa 

sata, 
amount of weal Shasta: 
ing. wax.” Pres ie pat 
sure on the seal 
Handle brings the eal down on the inated 
trax, completing the operation. 

"The: New ‘York concern that manufac. 
tures lala that the new sealing machina 
tiiecta saving of 80 por cent In wax, 6D 
Ber cont in ime and 20 pr cent in postage, 
The addtional expenae of the eecriehy 
onmimed in comparatively smal™one bal 
‘oent an hour for continuous operation 


bulb filled with an inert gas is being 


used to control pressures by making and 


ally attached to one arm of a Bourbon tube. 
‘When the pressure 
increases, the tube 
tends to’ straighten 


breaking electric circuits. The tube vs || Hlandleless Camping Utensils Save Space 


out and the action fan be stached 
shifts the mercury with a thumb- 
{rom one side ofthe =a 


tontrol tube to the 
ctr 

‘Oe ot more elee- 
trial contact Toca 
si wihin the ube 
dip into the mercury when the guid is in || ritiam J2 Feldkamp, of Brant- 
cartain portions. As the mereury slides | fd," Ontario, to, cave packing 
Gack ‘and forth tn agreement with the || fou's Oni wtight soso erate 
movement ofthe Bourbon tube, th electric || {B2ct, and weight 
Gireaite are made and broken. Handles maybe made at the 

‘The tubes have been made for preature || campiny‘ite fom slit nr forked 
Aiferences of 2 of an ounce, and willhandie || sacks'sand attache to the utes. 
Sst currents of 0 amperen at 10 voix | Sis york Spoon tossing sl 

‘Because of the inert gas that fowtantly || SHoateate fetee’—te metus 
kills any tendency’ of the mercury to are, || ° Pancake turner ‘ 
the litle tuber are said tohavenn Yong if: 


clamp operated by a thumb= 
| When the time comes for 
breaking camp, these han- 

hrown 
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Elevator Locks to Lift Barges over Dry Plateau 


To carry boats through the pr 
map)y 38 massive counterweigh 


PITE 
tions, engin 
are. ‘planning 


led industrial condi 
ers in Central Europe 
the tion 


route from the North 
extending 2100 miles across the E\ 
ntinent, and linking the Rhine a 
ube rivers in Germany. Tremendous en- 
kineering problems are involved, for such a 
canal would have to traverse the Alby 
plateau lying between the upper Danube 
fand the Rhine, at a height of 1890 feet, in 
‘region whore water is scarce, 

‘The scheme involves the ea- 
nalizing of the Neckar River, a 3, 
tributary of the Rhine, up ‘to 


Plochingen,  Wartemberg. Lesa | 
Point 36 mites distant from Ulm 190 


‘on the Danube—and an extension 
of navigation up the Danube to 
‘Ulm, Betwoen these two points 
‘the canal would have to be ear 
ried over high plateaus by systems of locks. 

‘The absence of an adequate water supply 
tor the operation of locks involves the most. 
terious problem, which engineers propose 
to olve by using immense mechanical lifts, 

‘Twenty-nine of these lifts will be required 
since the plateau rises nearly 1600 feet 
we the Rhine end of the waterway at 
innheim and 00 feet above the Danube 
‘end at Ulm, The proposed counterweighted 
Tock is a massive structure of concrete 
‘and steel, eapable of lifting 1200-ton boats 


canal between the Rhine and Danube (see 
Tocke like that a 


jbove would be required 


86 feet. The elevator consists of a trough 
filled with water in which the boat floats. 
‘This trough is suspended from the structure 
by wire cables that pass over drums at the 
top and are attached to counterweights. 
Electric motors, operating endless link 
chains, supply the power. 
‘To elevate a ship the trough is brought to 
the lower level; then a safety mechanism 
the lower gate. The boat is drawn 
into the lock by means of a cable operated 
from within the lock and when in position 


ee eee 


the lower gato is closed, im- 
Drisoning the boat and sufficient 
amount of water to float it, 

Power in then transmitted to 
the endless chain for the lifting 
‘The counterweights are suficient 
te balance the trough and is 

‘so that just enough power 

is required to overcome friction 
in the operating parts, 
When the trough has reached the upper 
level, the safety mechanism again allows 
tthe upper gate to be opened and the boat is 
free to continue its journey. Thus the water 
ia conserved in the upper reaches and there 
is no danger of the canal running dry. 

It is estimated that 60 ships could pass 
through the canal daily, ‘This canal would 
be as important as the Sues and Panama 
canals, for it would provide a short and 
‘cheap route from the North Sea to the 
Mediterranean and the East. 


Fortune for Inventor Who Saves Mountains of Grape Pulp 


FORTUNE awaits the 
‘man who discovers a 
profitable method of con 
verting into salable jellies, 
cream of tartar, oils, and 
extracts the enormous quan- 
tities of grape skins and 


ment of Agriculture show 
that the average quantity 
of grapes crushed yearly for 


amount 660 tons was dis- 
carded ax stems and 4400 
tons as wet pulp. 

From the stems it would 
have been possible to obtain 
152 tons of cream of tartar. 
‘The seeds in the pulp would 
have yielded 89.3 tons of 
and 626.7 tons of oileake. 
Even the hulls would have 
added their: share in the 
form of nearly 50 tons of 
tannin extract. 

‘Experts estimate that 


hheverage purposes in the 
five years ending in 1918 
was 22,000 tons. Of this 


More than 4000 tons of valuable 


cock year at grape juice f = 


pulp is wasted 
Piles ike thie 


3900 tons of wet grape 
skins goes to waste annually. 
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" Mysterious Birthplace of Eels at Last Discovered 


ound nour rivers. 
show 

rou 
OF the larvae at 


Here are typical American eels such as are 

‘The chart below 
the newly discovered  breedin 
for eels, with the progressive 


to the American and European Coa: 


* RE do cela come from?” 
‘This apparently simple 
question has for many 
years excited the curiosity of 
ientists, Strange to say, the cols 
familiar to us in aquariums and 
‘musoums have been a complete 
mystery to naturalists, Nob 
hhad been able to find baby eels, 
body knew whe 


No- 
they were born, 
‘The grown cola appeared myxter- 


ously along the coasts of Europe 
fund America, and disappeared just 
‘us queerly, Where did they come 
from? 

Now, 4 Danish zoologist, Dr. 
Johannes, Schmidt, after years of 
research, has returned from an adventurous 
‘ocean voyage with the report that he has 
discovered a breeding place near the Ber~ 
muda Islands, in the Atlantic Ocean, from 
which all the Gels that inhabit the waters of 
our rivers have migrated. 

In 1904 a small transparent leaflike fish 
‘about two inches long was captured off the 
north coast of Scotland. Doctor Schmidt 
concluded that this was the larva of the 
common eel found in European waters. He 
set out in a small ship and fished all 
‘over the Atlantic Ocean, charting as he 
‘went, following trails which led him to 
the capture of smaller and smaller larvae, 
until he finally reached their breeding 
rounds, 


How the Eel Develops 


‘The history of the eel, as discovered by 
Doctor Schmidt, shows that the larvae 
during their first year gradually move 
away from the breeding zone, and by their 
third summer are off the coastal banks of 
Europe, in the case of the Buropean eels, 
where they are about two inches in length. 
‘Then a strange change takes place, for the 
larva shrinks in width and length, becom- 
ing round instead of flat. It ia then 
known as an elver, and bogins to ascend 
rivers into fresh water, where it lives and 
feeds for from six to 20 years. 

‘At some time during thie period the 
reproductive organs suddenly develop, the 
eyes become larger and the female as- 
sumes a silvery bridal coat. ‘Then the eel 
starts its journey back to the spawning 
grounds. What happens to the eel from 


the time it leaves the river to the breeding 
time remains a mystery. However, it is 
known that the fish never returns’ after 
laying her eggs. 


A difficult problem confronted 
Doctor Schmidt when two speci 
ff eels, the European and. Ameri- 

1, differing radically when fall 
krown, were found together at the 

fawning grounds, How did the 
ruly horn eels know whether to 
art for Europe or Am 
Since the journey to. 
year longer than to Am 

Schmidt 


had grown 
sufficiently to reach the atage where 


they could live in fresh water, 
‘Therefore they perished before 
maturity. larly, he believes, no 


American eels are found in European 
waters because they require fresh water 
Jong before they can get it. 


Steel Arms Unload Ore from Lake Boats 
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Science to Salvage Fuel from Mine Waste Piles 


HE critical fuel shortage in the United 
‘States, due to diminishing available coal 
and to unfavorable industrial condi 

tions, is commanding the attention of scien- 

tists and inventors, who are experimenting 
with methods of salvaging vast piles of “coal 

‘waste” containing enormous quantities of fuel, 

‘The waste at the mines consists largely of PAHARGED 

‘slack—fine screenings of coal dust and dirt- ‘eX ELECTRODES 

culm, an inferior slatelike anthracite, and 

{gangue, or mineral matter found in coal veins. 

Improvements in heating apparatus that per- 

‘mit industries to burn much finer coal than 

heretofore have aroused inventors to attack 

waste piles which, until recently, have been 
considered as not worth the cost and trouble of 
salvage. 


Minerals Separated from Coal 


One ingenious new salvaging machine works 
on the prineiple that gangue, particularly that 
containing iron, may be separated from the 
coal if brought into contact with a magnetized 
or electrostatic fla. 

‘The process consists first of crushing the 
coal waste and then sifting out coal particles 
of such fineness that they would be likely to 
form an explosive. dust. ‘An explosive-pre- 
‘Venting gus is used algo to treat the coal, to 
ingure safety and also to remove some of the 
molature that might retard separation. The 
crashed coal and gangue are then dumped into 
‘the apparatus for separation, 

From a feed hopper, the mixture drops to 
feed roll that tends to keep the flow slow but 
constant, then to the frst ofa series of electro- 
static fields, where some of the iron-containing 
fzangue is charged by electrodes. In. passing 
from one electrostatic field to another, the 
mineral matter, as it becomes charged, is re at the side of the machine oppcsite the the operation makes the separation more 
pelled by the charged electrodes and thrown minerals. complete, An alternating current with 
to one side. Meanwhile, the non-conductive Thus, in one operation, most of the voltage of 16,000 to 25,000 has been found 
coal passes undisturbed’ from one field to gangue particles are separated by repul- to give satisfactory resulta in charging the 
another, finally falling into container sion from the coal particles. Repeating electrodes. 


Eyeglasses Fitted on Plaster Casts of Patients’ Noses 


BBX MAKING plaster casts of the noses nose bridges of all his patients for future | Markings are made on the plaster east 
‘of patients who come to him for eye- reference—which is found very useful, par- to indicate exactly where the nosepiece of 
flasses and spectacles, Dr. Nelson Y. Hull, ticularly when filing emergency orders for the glasses should rest. In many case, 


seer Sieetae avert peas scrim a tae Bact iat ted i sult, Sa 
AEN pee orn here i pe ea 
ee Cows Thrive on Sawdust 
nt Seat nani | DpAtRy soe ve fut snuck 
ual patient must be | ‘milk when a third of their food 
F Teeelrgp ab gery ati sca ol hpinsoead sent 


hard to fit because of unusual eo 


that is, sawdust resolved into other 
‘compounds by taking up water, 
| ‘The Wisconsin Agricultural Ex- 


iment station reports as follo 
By using plaster easts, Doctor I ‘wo groups of three cows each 
not only obviates this were fed for 70 days. One group 
but keeps permanent records of the ) | received a ration of alfalfa, hay, 
‘corn silage, and a concentrated 
‘mixture of 60 parts yellow corn and 
H 20 parts linseed meal. ‘The ration 
for the other three was the same 
; except that hydrolyzed sawdust, 
‘made from Western white pine, was 
gradually substituted for ground 
‘corn at the rate of two pounds of 

sawdust for one pound of corn. 
“When the percentage of sawdust 
reached 40 per cent, two cows failed 
ta eat the mixture well; but when: 
‘On a plaster cast exactly duplicating the the proportion of sawdust was re- 


contours of = pat », “pectacles are one third, no dif 
ts steed fone {eo eal 


a 


Popular Science Monthly 


Rainbow Colors Betray Cutting Faults in Tools 


Stresses in Materials Measured by Remarkable New Apparatus 


etme © Poon Seer Pisin Ch Te 


How » Good Too! Cuts 
‘A sharpened steel toot planing a plate 
of translucent nitrocellulose in a polar 


) 


How a Poor Too! Cuts 


An improperly shaped planing toot in 
action, ‘The tool act as a wedge 


led fleld of light. "The color bands in 
front -of the cutting edge indicate 
variations in radial compression stress 
in the material, while the bands in the 
rear measure tenaional stresa behind the 
tool. ‘Note that the shaving. breaks 
faway at the edge of the tool, indicating 
true shearing action, as compared with 
wedgelike action of 'a dull tool, shown 
‘in the third picture 


HEN you cut a piece of steel or 
‘other metal with a dull tool, just 

‘what happens in the metal? 
Every mechanic recognizes the necessity 
‘of having keen edges on his cutting tools; 
act fect of, dll tals on the 


splitting 
mained a mystery 

To obtain sci 
knowledge of thea» facts 
—of tremendous value 
in every modern work- 
shop — engineering ex 
perts of University Col- 
lege, London, recently 
discovered a remarkable 
‘way of studying the eut- 
ting action of tools by 
‘means of rainbow color 
{ing of tranalucent-ma- 
terial under stress, when 


larly, compression thickens the material 
with’ corresponding distortion. Thus, a 
definite pull on a translucent body may'be 
expected to cause a definite distortion, and 
if light rays are passed through it, the shade 
and degree of coloring should be in propor- 
tion to the amount of stress. 


forced between the shaving and body 
of material, tearing, away the shaving 
by jerks and producing a rough surface 
‘on the material. Note that the im- 
perfect tool has pared off « second 
threadlike shaving by a double cutting 
faction. Because of the tearing action 
Of the tool the shavings split away in 
‘advance of the cutting edge 


mous saving of power now wasted by ine 


‘effective tools. Engineers will be greatly 
aansisted in attaining “the one best way of 
workmanship.” 


Tn the polarized light experiments, nitro~ 
cellulose, a transparent substance, is used. 
‘While the material is being cut on a lathe, 
milling machine or planer, polarized light is, 
passed through it in the vicinity of the 
‘cutting edge. When this 

light is. projected on a 
‘screen while the cutting 
‘operation is in progress, 
it ie noticed that rings 
of color precede and fol- 
low the tool as it plows 
its way along the ma- 
terial, These rings are of 
varying shade and. in- 
tensity and seem to circle 
about the tip of the tool. 
Further tests on sta- 
tionary materials under 
known loads have  re- 


rnubjected to polarized 
light. By this method 
they” have obtained 


colored photographs, re- 
produced in black ‘and 
white on this page, of 
such materials as they 
‘appeared during the cutting process. 

‘The polarized light used in these 
experiments was obtained by pass- 
ing sunlight through a erystal of 
Teeland spar. A light ray is eaused 
by a vibration in the ether, whi 
moves back and forth across a 
straight line that marks the direction of the 
ray, When this ray is passed through Tee- 
land spar, only those vibrations that strike 
the crystalline structure longitudinally are 
permitted to pass, while the other vibra- 
tions are arrested. "The peculiar property of 
the emerging ray is that all ite vibrations 

ie in a single plane. It is known as polar 
ized light. ‘The light affects transparent 
materials under stress in such a way as to 
produce colors that crdinary light would 
rot reveal. 

Tt has long been known that vivid colors, 
are produced when polarized light is passed 
through a substance under stress. ‘This is 


While auch a test can be conducted only 
fon materials light can penetrate, the ex- 
perimenters have assumed that steel and 
other metals that must be cut follow 
similar laws and can be studied “by 
proxy”—that i by analy of x tranlocent 
‘Should this be the case, it will be possible 
to design tools scientifically, instead of by 
haphazard ruesses based on experience in 
at present. Photo-elastic 


proper depth of cut that should be made 
‘when turning or planing a particular ma- 
terial and will undoubtedly result in enor- 


‘sulted in the compila- 
tion of a color seale by 
which the colors ean be 
interpreted in pounds of 
‘stress. Thus, in a cutting 
action, a series of concentric circles 
‘of color precede the tool, advancing 
like a rainbow through the material 
and ranging from black at the tip of 
the tool to reds that become paler 
‘at a distance from the cutter. ‘This 
indicates that the material is under 
compression due to the forward motion of 
the cutter. ‘The black indicates stresses 
‘sufficient to break apart the substance. 

Behind the cutting point is another 
series of similar circles; but these are indi- 
cations of tension, showing that as the 
cutter progresses it still pulls forward on 
‘the material being cut. Thus, by compar- 
ing the colors produced in material by edges 
‘of varying degrees of sharpness with the 
scale, the exact effect of various cutting 
edges can be determined. 

Experimenters found that when a dull 
tool was used, the stresses were enormous, 
as shown by black fringes about the tool. 
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New Low Voltage Tube Makes Radio Sets Simpler 


Expert Reports Remarkable Success with Simplified Receiving Outfit 


By Armstrong Perry 


ONGER life for the vacuum tube, 
‘greater economy, a more simple and 
Convenient receiving set, and one 

that may easily be carried about from 

oom to room or to a friend’s house—these 
things are made possible by the use of the 
new low-voltage electron tubes that re- 

‘quite only a dry cell to light the filament. 

Despite the whirlwind spread of radio 
fn the past year and a half, there are still 
literally hundreds of thousands of people 
who would like to enjoy the advantages 
fand pleasure of having receiving set in 
‘the home, and somehow haven't got around 
to installing one. 

‘The fact that the electron tube set has 
required a storage battery for the tube 
filaments has unquestionably deterred 
many of these possible purchasers. Not 
‘only has the storage battery seemed to 
‘them likely to be cumbersome and hard to 
place in a room, but in addition they have 
heaitated because of the nuisance of having 
the battery frequently recharged, and the 
fear that its acids might ruin rugs, 


Portable Oulfit for Beginners 


‘Today these radio beginners may start 
‘with a single circuit set and the new low- 
Voltage tube lighted by a dry cell battery 
‘of the kind used to ring the doorbell. Of 
course, when the storage battery can be 
permanently installed, and can be re 
‘charged without disconnecting or moving, 
it remaina the stand-by of the full-fledged 
radio fan It ia easential to loudspeaking 
results with power amplifiers, and sooner or 
Tater every radio user gets to the point 
‘when he wanta to own a two-stage radio sat 


storage battery is still to be reckoned with. 
‘But the fact remains that for the beginner 
‘who wants a simple and portable outfit, the 
new dry cell tubes have saved the day. 
‘When a well-known concern advertised a 
receiver using tubes that would operate 
‘with only a dry call to light the flament, 
fand the daual compact and light B battery, 
was skeptical but hopeful, I lost no time 
in trying out one of them. ‘That was a year 
‘ago. For some time the low voltage tube 
‘could not be purchased except in connection 
with complete 
set. Now ‘it is 
available to any 
‘one who has the 
price, and it can 


be applied to any style of tube outfit. the grid, standing between the filament and 
‘The development in these low-voltage plate, varies the flow. Connected with the 

tubes means not only portable radio enjoy 
‘but it means tubes of longer A 


a 


‘antenna, the grid receives the incoming im- 
pulses and uses them to alternately 
hasten and retard the flow of the 
stronger current and thus make it 
ripple like the waves that 

radiate from the trans- 
miter, ‘These ripples are 
changed by the action of 
the phones into sound 
waves exactly similar to 
those produced by the 


life; simply because they are cooler 
‘than the tubes we have been using. 
‘Some progress has been 

reported in designing a 

tube that will operate 

with acold flament, but 

to date the incandescent f 
wire seems to be neces- 

sary for practical pur- 
poses. ‘There must be a 
flow of current through 
the tube without contact 
between its internal 
metal parts, because it is 
by altering the flow of 
this current that we get 
sounds louder than can 
bbe produced by using 
only the current the an- 


‘of tubes, that we have 
been lighting with our 
‘storage batteries the fila- 
ments glow brightly, To 
heat. them to. ineandes- 
cence a comparatively. 
Iarge amount of current 
is needed, Metals dete- 
riorate rapidly when heat 
ed. When overheated, 
as the filament is when 
wwe accidentally make a 
wrong connection and 
shoot 2234 volts from the 
B battery through it, it 
may burn off in a few noc 
onda. At best the fila- 


using only the energy 
brought in from the dis- 
tant transmitting sta- 
tion, ia limited in its 
range. The electron tube 
fet, using the energy 
from the distant station 
as a trigger to release 
many times more energy 


eels Keel eens tment isahorter lived than 
ie much more. ent: wre wah I were. 
Electron Tube Tube Glows Dimly 
Principle 


‘The low-voltage fila- 
‘mentis long lived becauso 
it glows dimly. I took 
‘a set using the dry cell 
tube up tom roof one day, 
hhastily improvised an 
‘aerial, and turned on the 
juice to hear a speech in 
@ town 50 miles away. 
divisions of matter that 

‘when flowing, make up 
the electrical _ current. 
‘The filament, when 
heated, throws, 
them off; the plate, 
positively charged, 
pulls them in, and 


storage 

ioe ‘The filament appeared to be as coldly. pas- 

sive with the juice on as it did with it off 

T tumed the theostat knob an far ag I 
dared. No result. 

Hoping against hope, I put on the phones. 
Instantly I began to hear the speech. The 
trouble was with me, not with the tube. I 
hhad forgotten the maker's admonition that 
tthe filament shines so dimly that in bright 
sunlight the glow of it may not be seen. 

‘Not so long ago I visited a fellow who had. 


os 


recently been bitten by the radio bug and 
hhad purchased set with a dry-cell tube, 
‘Tt was all right as far as it went—broughst in 
stations over a radius of two or three hun- 
iles—but he wanted a heavier vol- 
hhe bought a two-stage am- 
plifier and a storage battery to light its 
filaments. listened in with 
and without the amplifier, 
fand so far as I could judge, 
the low-voltage tube de- 
livered just as good average 
results as any other T had 
tested, both when the de- 
tector was functioning with- 
‘out amplifiers and when 
its output was fed to the 
‘amplifiers. Theard Chicago, 
Detroit, Louiaville, Schenee= 
tady, and other broadeast- 
ing stations without dit 
culty and I was then in 
eastern Pennsylvania. 


Many Users Satisfied 


Recently in Washington 
it was nosed around the 
government offices that the 
navy was selling erystal de- 
teetor sets of very efficient 
design at a low price and 
that they could be con 
verted into tube sets with- 
out difficulty. Two or three 
thousand sets were sold to 
government employees and 
other citizens, Iam ine 
formed, and ‘one reliable 
dealer told me that he sold 
‘ax many a8 60 low voltage 
‘tubes in a day for use with 
‘these receivers. He said 
‘that no eomplainta had been 
received und that the users 
ere evidently antised with their per 

formance. 

‘Radio experta and dealers are not unani~ 
‘mous, however, on the question of tubes. 
T asked salesman who is an expert if he 
‘would help me assemble a good low-voltage 
tube set for a friend. 

"Ye" he “but you're eraxy to get 
‘one, ‘They are not nearly us efficient as the 
fects that use standard tubes and storage 
batteries.” 

‘Thin man, whose word I have learned to 
rely on, was giving me the best advice he 
‘could from his point of view. The difference 
in the evidence emphasizes the fact that 
different men have unaccountably different 
experiences with the same kinds of appa- 
ratus. It is hard to find two experts who 
‘agree on any proposition where tubes are 
‘concerned. 


Tubes Withstand Rough Usage 


At my club I saw an expert install a 
glorified set using six low-voltage tubes. 
‘One thing about it that impressed me was 
the ruggedness of the tubes, which looked 
‘exceedingly delicate, but stood up under 
very rough usage. 

Radio experts, when testing out a set, 
change about the tubes a good deal, 


‘stand punishment is phenomensl in view 
of the delicacy of the filament, which is 
‘eight times thinner than tissue paper and 
only a hundredth of an inch wide. In 
welding the filament to end supports and 
attaching these to the springs that absorb 
shocks, the tube makers perform an oper- 


ation that for delicacy has anything the 
watchmaker does skun a mile.” 

‘The low voltage tube has four prongs, 
like its larger cousins, but one of the prongs 
is fatter than the rest, so that it is impos- 
ible to put any of the prongs into the 
‘wrong. holes and thereby connect. the 
filament with a voltage intended for the 
plate only. 

Soon after the new tube was made avail- 
able to the public, some genius put on the 
‘market an adapter that made it possible to 
use the low voltage tube in sockets de- 
signed for the older types of tubes. Now 
any one who owns a tube set can try out 
the low voltage tubes without change of 
‘wiring 

‘Any one who has tried to light the old 
style tubes with dry batteries and has dis- 
‘covered that the batteries run down in a 
few minutes, naturally asks how long a dry 
cell will operate the new tubes. The new 
tubes, while using 1.1 volts as compared 
‘with the four to ix volts required by the old, 
pull only 0.2 amperes as compared with 
0.75 to one ampere required by the higher 
voltage tubes. The power consumption of 
the old type tube is three to five watts in 
the filament; in the new type itis only 0.25 

_ Watts, So an ordinary No. 6 dry cell may 
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last 90 hours or more, provided it is not 
‘used more than one hour in 24. The life of 
a dry cel is shortened by drawing on it for 
long periods. 

‘The ordinary types of B batteries are 
used with the low voltage filament tubes. 
‘The plate takes the ordinary voltage—22 5, 

An increase to 30 volta may 
improve the results lightly. 

‘The first of the low volt 
age tubes was not adapted 
for use as an amplifier, but 
the manufacturers have now 
produced an amplifier tube 


that also can be lighted by 
dry batteries. It ean be 
‘used for increasing the 


Power of a erystal detector 
set, 


Radio on the Road 


‘This victory, of the dry 
cell tube in making possible 
flight, compact receiving. 
set of long range, marks an 
important epoch’in the ex- 
tension of radio usefulness. 

Now we can take our 

radio set with us where- 

lever we go, receiving the 
best that the air has to 
coffer. We can pack our 
receiving set in the bi 

with our collars and 
toothbrush. On our 
bunting or fishing trips, 

‘or on our auto camping 

‘expeditions we can tote it 

along with little trouble, 

With a portable tube 
receiver and an antenna 
plug for connecting, with 
lighting circuits, the traveler ean keep in 
touch with the world from his hotel room. 
Or, by stringing a short length of wire or 
using a coil serial on his automobile, he can 
make it a traveling radio station without 
carrying bulky apparatus. 

‘More important atill—the dry cell tube 
receiver will carry the joys of radio to thou- 
‘sands of persons to whom it is still an un- 
known mystery. Contrary to the general 
impression among radio men that almost 


‘small towns and country districts in six 
‘states that more than 90 per cent of the 
folks I met had never heard anything about 
radio. Most of them never had seen 
radio set, 


Thousands to Learn of Wireless 


To these thousands, salesmen with port 
able sets now can carry radio. In demon- 
sstrating their goods they will find an enthu- 
Siastic welcome. 

Finally, think of what the portable re- 
ceiving set will mean in carrying cheer to 
‘shut-ins, entertainment and education to 
out-of-the-way places, and up-to-the 
‘minute information to’ offices and work- 
‘shops. 

No longer is the enjoyment of radio 

programs confined to those who ean 


afford a storage battery. ‘The in- 


fand this man was no exception. | He 
tried every tube in every socket times 
without number. In 


tubes rolled all over the place and 
fell off of boxes and were subjected 
to varying voltages, yet they all 
came through alive. "Not one broke 
‘or burned out during the time they 
wwere under my observation. 

‘This ability of low voltage tubes to 


A Low Voltage Tube Set for $20 


OUR :adio editor has just completed. re 
‘markably simple and easily tuned low- 
voltage tube act at a total comt, including phones 
‘and serial, of about §20. Every reader will be 
Interested in the construction of this outit. Tt 
is to be fully deserived in the April issue. 


troduction of the dry cell tube has 
halged the cost of & vacuum tube 
outfit. 

To make a long story short, radio 
has caught up with the cartoons 
‘which, in the hectic winter of 1921-22 
pictured for us the manifold pos 
sibilities of this marvelous agency for 
‘carrying the human voice to listeners, 
hundreds of miles away. 


s/ 
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Hunters with Lasso Capture Polar Bears Alive 


‘whose business has outgrown their 
art, except in the movies, have 

found a new field in the Far North, using 
their lnssoing skill to eapture live polar bears. 
A recent expedition employing 
‘about a hundred men skilled 
with the coiled rope, recently 
caught about a thousand full 
grown bears in this way. Some 
of the bears were killed for 
their meat and skins, while 
othe were kept alive to be 
rnold to 2008 

‘The polar bears basic on ive 
floes. The hunters’ boat, a 
fishing schooner, was_ma- 
neuvered in and out of the 
{ce floes until a bear was 
spied. Seeing the boat ap- 
roaching, the bear in 
ably took to the water and 
‘the hunters found that they 
could effect a capture only 
by following him with an 
auxiliary high-speed power 
launch, 

‘When the power boat 
‘came within casting dis. 


Ces of the Western ranches 


manipulating the rope #0 
that the bear struggled to 


Automobile Body Skeleton Serves as Chassis Frame 


“FRAMELESS” automobile chassis, 
radically different in principle from 
the conventional design, was an in- 

teresting feature of a recent Paris automo- 

bile show. Although the question of just 
hhow a ear of this general type would per- 
form over rough roads, is a disputed one, 

‘experts generally agreed that some of the 

principles employed may find wide use in 

‘the future. 

‘An important advantage of the new 
frameless car is ite extraordinarily light 
‘weight and comparatively simple con- 
struction. The body of the car is the only 
structural member connecting the front 
‘and rear axles. Metal sheeting cut out 
with a die performs the double service of 
carrying the weight of the body and its 
contents as well a8 taking the place of the 


Metal Frame Can Be Enamelled 


It is this arrangement that gives the car 
ita light weight, while the strength is as 
great as that of s heavy frame. A secondary 
advantage is that durable baked enamel 
finish can be applied throughout, whereas 
the present wooden frame prevents the use 
of high temperatures required in the ap- 
plication of this process, 
The suspension and air brake 


Alight sheet metal skeleton —the 


only structural member 


4 & =: 


Spring suspension and brake ar- 
of front. wheel, showing 


‘Slinder mounting in which 
Springs anda piston operating’ 
Welter pretaure abuorb, 


rear atles—takes the place of « chassis frame in the new 


release himself. ‘The result was 
that the bear worked his head and 
oulders through the loop and the 
rope could then be tightened with- 
‘out danger of strangling the animal, 
soon as the bear was securely 
roped, the launch towed him long- 
side the ship and he was di 


aboard by means of a derrick, 
‘The hunters report that the sport 
was equal to anything they have 
‘ever experienced, for long battles 

‘times’ necessary before 
the animal could be hoisted aboard 


rangements on the front wheels are other 
Uunutual features, The front wheelis mounted 
to lide on a vertical guide pressing againat 
the action of coiled springs and, through 
piston, against water preasure in a Vertical 
sgylinder “situated - alongside the wheel. 
‘This arrangement eliminates the springs 
‘and shock absorbers now in use. 

‘Brakes are provided on all four wheels, 
thse in front being operated by wire 
‘able attached to a lever, the movement 
of which governs the brake band. All four 
brakes are operated simultancously by 
Pressing on a single foot pedal. 


A Vacuum Clothes Brush 


“THEY are saying good-by to the whiak- 
broom in barber shops in Chicago. 
Attendants are using a small vacuum type 
ust collector, weighing no more than the 
electric flatiron. It is far more hygiene 
than the whiskbroom germ scatterer, 
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inate the barbarity 
of slaughtering methods 
now in general practice, a 
new butchering device, 
manufactured by a con- 
cern in Kansas 
Mo., provides a clean- 
‘erand quicker method 
of killing animals. \ 
The mechanism 
consists of a suction 
pump to which is 
tached a hose equip- 
ped on the end with a 
‘sharp blade, As used 
in slaughterhouses, 
centrally located vac~ 
uum pipe provides 
‘the suction for a be 
tery of blades. The 
animals are hoisted 
fand suspended from a rod 
bby chains attached to their 
hind legs. The “sticker” in- 
ferta the blades in the ani 
mals’ throats and the suc- 
tion draws the blood from 
their bodies in 43 seconds. 
‘Thus, the animals die ina 


In the slaughterhouse, suction for a battery of knife blades in= 
‘uerted in the animals’ throats Is supplied from a vacuum pipe 


most humane way and 
their blood is conserved 
tand kept clean through- 
‘out the entire operation. 
In cleanliness, the in- 
vention will transform 
slaughterhouses, where 
butchers now wade in 
‘blood as they work. 
Although the present 
tendeney in butchering. 


is to relieve suffering as much as possi- 
yet killing by the present methods 
from two to five minutes 
be effected by 
the new slaughtering implement may 
bbe realized when it in considered that 
the line of cattle, sheep, and swine 
killed each year in America for food 
and serurrs, would extend a distance 
of 181,000 miles, or about five times 
the distance around the world, 


Three-Wheeled Auto Built of Old Parts 


FROM afew spare Ford partsof standard type and connect- 
{ing parts made at home, J. O. Michaud, of Fort Kent, 
Me,, has built a serviceable three-wheeled automobile. 

‘The Ford parts used were three front wheels, front’ wheel 
steering spindle, rear axle, drive shaft, 
pinion ring gear, 
chassis frame was of iron 
pipes, while the reducing 
coupling. the transmis- 
ssion, and the drive shaft 
hhousing were made from 
available material. 

‘A nine-horsepower en- 
seine from an old car gave 
Satisfaction. ‘The entire 
ear weighs 610 pounds. 


Sea of Soapsuds Novel 


Window Display 


1) 


Easily Fitting Pipe Wrench 
Threadless and Nutless 


ONE tthe recent ations to the pipe: 
fitter's toolchest is a threadiess and 
rnutless pipe wrench, invented by Walter 
I. Brockover, of Tipton, Ind., which can 
be used on pipes of varying sizes without 
preliminary adjustment. 

‘Tho wrench consists of three parts: a 
handle and upper and lower movable jaws. 
‘The upper jaw and the handle each have 
two arms that are pivoted in such a way as 
to allow room for motion of the lower jaw 
about its pivot in the handle. 

Tn use, the wrench is hooked over the 
pipe and the lower jaw is raised to contact 
with the other side of the pipe. Bending 
the wrench by pressing down on the handle 
causes the lower jaw to move forward and 
the pipe is thus very firmly gripped by the 
teeth of the jaws. 


FORCING compressed air play scheme which has proved effec- 


‘To release the pipe wrench, it is neces- 
sary only to raise the handle. ‘The lower 
‘part is drawn back by this motion and the 
teeth are disengaged. 


through a soap solution in an elec- 
tric washing machine, a furniture 
store has adopted a novel window dis- 


tive in attracting the attention of 
passers-by. ‘The sea of soapsuds pro- 
duced covers much of the display. 


) 


oT 
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Proposes Pet Bats to Drive Insects from Our Homes 


‘the employment of the ordinary 

leather-winged bat to police our 
homes against flies, insects, and mosqui- 
toes, is now being carried ‘on by certain 
acientists who have undertaken @ thorough 
study of the subject. San Antonio, Texas, 
and some cities in Florida have ‘already 
used bats successfully to fight malaria 
bearing mosquitoes. 

‘These men picture the bat making its 
home in a dwelling, darting here and there, 
and killing all invading insects, To prove 
this is entirely feasible, they introduced two 
bata into their own homes after being both- 
fered by mosquitoes. The result was that 


Re that soon may result in 


the bata disposed of all of the insects in a 
single night. 

‘Two dificulties have arisen, however 
In the first place, they have not yet found 
fan adequate way to keep the bats alive in 
captivity. They feed only while on the 
i, and unless supplied with large num- 
bers of insects, do not get enough food when 
kept in a laboratory. Secondly, since the 
bat is little more than a winged mouse, 
women feel somewhat timid about having 
such a policeman around the house. 

The real importance of the research lies 
in the discoveries of the value of bats as de- 
stroyers of insects that damage erops on 
farms and as an 8 of mosquitoes, 


‘They are confident their studies will en- 
able thein to devise a way to keep bats in 
‘captivity so that they may be domesti- 
ceated to farm uses. 

‘The bat is a nocturnal animal, hiding in 
dark caves in the daytime. Some varieties 
migrate with the seasons, while others hi. 


bernate, hanging suspended from roots of 
caves by their hooked claws, sleeping for 
periods as long as ten weeks.” They never 


build nests, 

‘As soon as young are born—never more 
than two to a pair—they attach them- 
selves to the breast of the mother bat, 
remaining with her until they have gained 
strength enough to fly, 
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Converted Auto Mirror 
Is Useful in Rowboat 


"T2,A penon rowing 1 boat, a knowledge 
‘of what is going on behind him is even 
‘more important than to one driving an 
automobile, and therefore the automobile 
‘mirror has been put to this second use. 
Attached to the side of the boat imme- 


diately in front of the rower and tilted to 
reflect images at the proper angle, the mir 
ror affords n good view of what is ahead, 
making it easy to keep the boat in its 
straight course and avoid collisions. 


Nearly Two Billion Stars 


[ATEST estimates made by scien 
tists of the Royal Observatories at 
Greenwich, England, are that there are 
approximately 1,600,000,000 stars. Of 
this number between 3000 and 4000 are 
visible to the unaided eye. The Inte 
Franklin Adams made a set of 206 
photographs covering the entire sky 
from which it was possible to estimate 
the number of recorded stars at about 
55,000,000. 


“Talking Lamps” Warn 
Autoists of Danger 


“TALKING” signal lamps, with com- 
plete traffic regulations printed on their 
ides forthe benefit ofthe passing motorist, 
are being widely used 


larger cities 
dangerous eromsing. 

are of 
tw ne of 
which is a lamp box 
on a pedestal, stp- 


plied with red lamps 


night and day 
other type is simi- 
lar, except that th 
lamp 


Workman Studies Expert’s 
Actions in Movie 


IN ORDER to instruct workmen in the 
best methods of manipulating a ma- 
chine or performing an industrial oper- 
‘ation, Major Frank B. Gilbreth, noted effi- 
ciency expert, has perfected a amall steroo- 
scopic movie machine that enables the 
‘workman to study each movement of an 
expert in minute detail. 

‘When a man accomplishes results in a 
minirum of time with the least exertion, 
he is termed an expert, To educate other 
workiren to become experts, this man ean 
be used as an example. Stereoseople mo- 
tion pictures are taken of the expert in ace 
tion and printed upon a paper roll. To 
‘each of the separate pictures is attached a 
caption that calls attention to the faults 
fr correct actions of the individual in the 
picture. ‘Thus a study of an expert's acy 
tions ean be made by the leas experienced 
man by observing the film through a ste- 
reoscope while continually passing before 
the eye the successive movements that 
0 to make up a complete operation. 

Each device for taking these pictures in- 
cludes a microchronometer, or rapid clock, 
that records the time on each picture, 
which shows paths of motion, as well as the 
‘exact time taken. 
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Why Boilers Explode—This One Traveled 200 Feet 


Ts ‘most spectacular recent boiler ex- 
plosion—j 


in the United States, causing property 
loss of more than half a million 
dollars—oceurred in a sawmill 


— 4 
D F 


“The price of carsesaness all that 
ce ined of the sawmi 


at Le Roy, Ohio, when the shattered boi 
‘was hurled high across a stream for a dis 
tance of 200 fect from its foundation. 

‘The boiler was of the horizontal tubular 
type, 80 years old, It was designed for a 


just one among the 500 that 
annually snuff out from 700 to800 lives 


200 feet —— 
pressure of 80 pounds. Two years previous 
to the accident, the operator had inereased 
the pressure to 100 pounds, but later, 
said, he adjusted the safety valve, 


be 
thought, to blow off at 80 pounds as before. 


Some Causes of Explosions 


Although the safety valve could not be 
found after the explosion, it is believed that 
it may have been screwed up for a higher 
pressure rather than down. 

Aside from carelessness, some of the 
chief eauses of boiler explosions that could 
bbe avoided are summed up by experts ina 
few simple “Don'ts,” the most important 
of which are: 

Don't fail to test the water gage every 
day to make sure that the boiler contains 
the proper amount of water. 


~ 


Don't neglect to test the safety valve 


every day. 


Don't forget that a badly sealed boiler 
is unsafe. 


“\_ Don't neglect the steam pressure 
Nase oF fall to have it tented 


‘occasionally —say, about once every year, 
Don't try to raise steam in a cold boiler 
too quickly. 
Don’t depend on others to see that every= 
thing is allright. 


Master Gear Molds Perfect Gear Teeth in White Hot Blanks 


‘NCREASED accuracy and greater wear 
‘ing qualities in the production of 
toothed gears of all types have been 

achieved recently by the invention of a 

evolutionary machine that forms gear 

teeth by roiling a plastic, white hot gear 
blank in mesh with a water cooled, accu- 
rately formed master gear. 


Gear Teeth Hot Rolled 


Replacing the swsual method of cutting 
the gear teeth cold from blanks in milling 
machines, the new hot rolling process is 
‘ald to be one of the most important de- 
vvelopments in the machine tool industry in 
1 decade. Hot rolled gears already have 
heen adopted by several automobile man- 
uufaeturers, and are said to represent an 
important’ saving in time and material. 

‘The drop forged steel blanks 
from which the gears are made 
fare similar to those supplied to 
standard gear cutting ma- 
chines, except that they are 
from 20 to 40 per cent lighter, 
since the rolling, process uses 
all the material in the blank, 
‘whereas the cutting process 
hecessitates cutting away a 
Junge amount of the material. 

The blank is heated white 
hot in a small gas furnace at 
‘one end of the machine. ‘Then 
it is mounted in the machine 
and a gear die is gradually 
brought into mesh with it as 
the two rotate in unison, the 


die slowly meshing deeper and deeper until 
the hot blank is a perfect mate for the die. 
In twenty seconds the job is finished and 
the machine is ready for another blank. 

The machine has four 
bevel gears, as shown in the 
close-up view on this page. 
‘Two large gears drive the 
two shafts of the machine in 
perfect unison. Inside one 
of the big bevels is the die 
gear and opposite, meshing 
with it, ia the finished hot 
rolled gear. 

‘When the hot blank 
placed in the machine, 
is held securely by the ac 
tion of a hydraulie or pneu 
matic cylinder located on 
the end of the shaft upon 


which the blank is mounted. ‘The shaft 
that ‘turns the die gear ix connected by 
bevel gears with an electrie motor. 

The other end of this shaft has a large 


=k — 


Riedie "ang "bint 
‘Slane 


is operated by auxiliary gearing 
from the motor shalt. 
‘The motor does not ran con- 


than one revolution, then re- 
verses to make a little more 
than a revolution in the other 
direction. The movement in 


fone direction is lightly leas 
than in the other so that no 
two revolutions bring the same 
teeth of the die into action. 
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A 5000-Mile Trip to the Arctic in a Flying Boat 


N THE most complete snd 
luxurious flying boat ever 

constructed, six nationally 
known American sportsmen, ac- 
companied by four newspaper 
und movie men and a crew of 
three, will fy from New York to 
the Arctic Circle next summer 
in an effort to establish an aero~ 
marine line that will bring New 
York within 72 hours of the 
Arctic, 


The Sailing List 


‘The sportamen who have said 
they will make the trip are 
I. M. Uppercu, president of the 
Cadillac Motor Car Co.; How 


ard E, Coffin, president of the 

‘autieal Associa 
tion; Harold. H. Emmons, 
president of the Detroit Board 
‘of Commerce; Dr. James W. 
Inches, police commissioner of 


RADIO ROOM, 


= 
mR 


© Aeromarine Awan te 
Businessmen-Hunters to Travel in Ship of Luxury 


will travel from New York to the 
Xrctic Circle over territory 


the map st the right. 
Scie thows rangement of exbine 


shown on 
ie dingram 


seinen 
RTMENT cuains con 
INTO BED! 


Detroit; William E. Meteger, president of 
the Detroit Athletic Club, ‘and Charles 
Redden, president of Aeromarine Airways. 

‘The flying boat, for which the hull and 
cabin are now complete, will have a wing 
spread of 104 feet, and will be driven by 
two 400-horsepower Liberty engines. Tho 
ire machine will weigh 74 tons, and will 
fftain a maximum epeed of 100 mils an 
our. 


An Infinite Variety of Scenery 


‘The journey of 5000 miles will take from 
two to four weeks, since it will be made by 
easy stages. Leaving New York, the boat 
will go to Montreal, and from there will 
follow the Ottawa River and a chain of 
lakes northward through Quebec to James 
Bay, thence through Hudson Bay to the 
“Arctic Circle, where the sportsmen will en- 
joy themselves shooting caribou and other 
big game. 

‘Complete equipment, an electric range 
for cooking, convertible beds that turn into 
chairs in the daytime, and an inclosed ob- 
servation compartment at the nose of the 
machine will be just a few of the conve- 
nniences embodied in the boat. ‘The radio 
outfit will have both the loudspeaker and 
head phones. Several broadeasting stations 
have arranged to give special radio pro- 
sgrams for the sportsmen, supplying continu 
‘uy entertainment throughout the tp. 

1¢ epoch-making air voyage was con- 
ceived by C. F. Redden who, while fying 
‘over Quebec recently, became impressed 
‘with the possibility of fying over water to 
the Aretic Circle, He declares that the 
journey involves no danger and will provide 
novel sport for the tired business man. 


Plow, Harrow and Roller Combined 


ROTARY soil tiller that performs 
simultaneously the operations of 
plowing, harrowing, rolling, and disk- 
Ing. has received the approval of an 
English horticultural society 
“The motive power is supplied by a 
single cylinder engine, giving 4.17 
horsepower at 1800 revolutions a min- 
ute. The power is transmitted through 
‘worm gearing to a set of eight spring 


tines located side by side on a, shaft 
‘extending across the mac! hens 
tines, rotating at high speed, churn up 
the soil to a depth depending upon the 
setting of a shoe in the rear, which ean 
be adjusted in five different positions. 

Part of the power is transmitted to a 
pair of wheels on either side of the 
machine, which serves to move the till 
forward at any desired rate. ‘The ms 
chine is kept in line by the operator, 
‘who walks in the rear of it. 

‘When it is desired to use the imple- 
ment as a power plant, it is necessary 
merely to throw out the clutches and 
connect the engine with the machine 
by belting. The entire machine weighs 
only 850 pounds, 


Rrovemenia” in dingram, mote 
ines that rotate at ‘high’ speed, 
“huming these “7 


Popular Science Monthly 


— Opens Wonder Caves to Tourists 


Marvelous Lighting Systems, Safe Underground Paths, 
Automobiles and Good Roads, Combine to Exploit 
Nature's Age-Old Cavern Architecture 


fginia, where many of the historic 

battles of the Civil War were fought, 
science is putting the finishing touches on 
‘marvelous works of underground archi- 
tecture begun by nature millions of years 
‘ago, and is converting them into scenic 
attractions of rare beauty to entice the 
touring public. 

Electric lights, tunneled pathways, 
automobiles, good roads and many other 
modern achievements. are being com- 
bined in one commercial project, backed 
by a rapidly growing organization known 
‘as the “Cave Men's Club of America,’ to 
draw nature lovers from all parts of the 
world to the portals of natural eaves sur- 
passing in size, beauty, 
and perfection anything 


I: ‘THE Shenandoah Valley of Vir- 


‘drawn from cave, dried, heated 
\inwinter), and passed to rooms 


that human builders 
have ever don 

‘Natural caverns, with 
their glistening stalac- 
titer and stalagmites — 
Jong varicolored and rock- 
like icicles of crystal— 
have been exploited in a 
haphazard way for con- 
turies. But during the 
past year, the conver- 
sion of caves into show 
places has developed into 
fan amazing business en- 
terpriae, especially in the 
Shenandoah Valley 
Many of the moat fan- 
‘tastic caverns in America are in this valley, 
which rune northeast from Staunton, Va., 
to Washington, D.C. Of these the best 
known are the Luray Caverns, which have 
displayed Nature's wonders to thousands 
of visitors for many years. But it is only 
lately that the Endless Cs 
south of Newmarket, Vi 
nutten Mountains, have been vieing with 
the Luray eaves, due to the completion of 
‘modern improvements and roads. 

‘A few million years before the pre- 
historic mammoth went crashing through 
‘the jungle of his native haunts, the irre- 
sistible forces of nature began the prelimi- 
nary work of building the Virginia cavern. 


But probably it was not until centuries later 
that the excavations actually were in prog- 
reas, This is how it was done: 

‘Ages ago, a tiny stream crept through 
fissures between the rocks, dimolving and 
sawing away the limestone. In time, the 
‘stream grew to be a river, which enlarged 
the eavities into chambers and passages, 
leaving sentinels of jutting rocks of various 
sizes. Before the erosion was complete, the 
building of the lime, or calcite, structures 

\—a work that is not yet finished. 

"The manner in which the limestone was 
chiseled away is one of the most interesting 
of Nature's works. Ages ago level strata of 
limestone, formed on a lake or ocean bed— 


©. Josh Wilson, oldeat 
eave guide, at’ Mam: 


{n some instances by the 
skeletons of long dead 
shellfish, and in other 
instances by the pre- 
cipitation of carbonate 
of lime—were bent and 
broken by pressure from 
below or from the sides, 
caused by shrinking of the earth's erust oF 
by local geologic action, 

‘Because rainwater contains carbon dioxid 
derived from the air or from decaying 
vegetation of the soil, it has the properties 
of dilute acid and is able to dissolve lime- 
stone, thus forming caves in the limestone 
formations through which it filters, The 
rain, of course, found entrance through 

‘and crevices. It dissolved some of 
the limestone. ‘Then, as the water evapor- 
ated, the lime was deposited again in the 
form of great “icicles,” of which those 
hhanging from the roof are called “stalac- 
tites” and those formed by drops that fall 
to the floor are called "stalagmites." 


‘nn wou 


cailed “stalaet from 
Fesponding “stalagmites” on the floor of the cave 
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An Underground “Ballroom” 


catrance to the magnificent “ballroom” 
i shown at eft, 


out by the acid, water runa fr 
at times, ‘The Shenandoah V 
potholes’ that, lacking surf 

ly 


for many years 
ome one had pull 
small lake disappeared with 
Into the bowels of the earth, 


Nature's Drainage System Makes Caves 


A cave sytem in limeatone ia really « drain: 
fage system such ax formed by rivul 
creeks, and rivers. Tf a 

that the stream that forme 
bed by ¢ 


to the sea. And, if no 
bottom of a cave, the 


‘marks showing where the 


popular 
mission fee 


we frat 10 weeks aftor the 


Shenandoah caverns were macde accessible to 
uriata, ‘The perfect highway from the Valle 
to the entrance of the En 
hhas drawn many more tho 
eaves in the vieinity have reaped 


profits, 


$250,000 Spent to Exploit Caves 


restaurant. 
Tight on near-by hill, & p 
floods. the 


eaiucameecs Ta sects aes ns 

and massive formations, a riot of Caverns, gives an idea of the mas ‘compared with the two men in the photo- 

‘coloring. underground formations on which graph, The cave's natural beauty is 
=e Ss we 
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Trick Forces Tide to Lift Steamer from Rocks 


ITH the aid of 7 
20-foot tide 
and an ingeni- 
ously constructed erib- 
ing, engineers recently 
succeeded in floating 
ie steamer “Empreas"™ 
from the rocks in the 
Bay of Fundy, after 
every effort to pull the 
‘vessel into deep water 
with tugs had failed. 
‘The Canadian Pacific 
steamer was on her 
regular run in the bay 
when she poked her 
nose high on a ledge of 
rock in St. John harbor 
fn such a way that a 


point of the ledge be- 
eame firmly hooked 
{into plates on the ship's 
bottom. 


tugs a 
pull the 
they 
served merely to fasten 
the rocky hook more firmly {nto the ship. 
was decided that the only way to float 
the steamer was to raise her « 


ledge. ‘Therefore, at low tide, a portion of 
the rock was blasted from beneath the bow. 
cribbing was constructed #0 


and 


that as the stem rose 
with the rising tide, the 
weight of the ship’ was 
thrown on the eribbing. 


Finally, at high tide, 
the hull was lifted elear 
of the ledge, and the 
hhow rested on the erib- 
bing. Since the top of 
crib had been 
thoroughly greased, it 
‘an easy matter to 
paul the boat into deep 
The few plates 


bent by the 
held 


collision 
place by 
king and 
the ship was towed to 
@rydock at Halifax 


Caverns Open to Tourists 
Continued from pore 61) 


Perhaps most impressive of all sights is 
the Diamond Lake in the Endless Caverns. 
‘You reach a point in the eaverns where you 
see a cleft about two feet high and about 
three feot from the floor. Suddenly the 
bald go out and the entire cavern is in 

“Face the end of the passage, please,” 
‘orders the guide. You comply, wondering 
what ia coming, In a moment there is a 
“click,” followed by a flood of ruby- 
colored light that turns Diamond Lake into 
‘blood red water, reflecting countless rubies 
in the banks and ceiling over the tiny eres 
cent shaped lake, 


Fantastic Forms and Colors 


Once again the cavern is in darkness; then 
soft yellow lights transform the lake cavern 
into a jeweled castle of yellow diamonds. 
‘Then green lights, creating an emerald lake 
that excites gasps from the spectators who 
remember Diamond Lake as one of Na- 
ture's most beautiful scenie spots. 

‘There are other scenes in the Endless 
Caverns just as fantastie—the Palace of 
Fairies, where a forest of crystal formations 
‘suggests all manner of elf, fairy, and gob- 
lin-like figures, enhanced by skilfully placed 
electric lights. ‘There are formations of 
pure milky white, delicately colored stalac- 
tites and stalagmites of tints and shades 
rangeing from reddish brown (made by iron 
compounds) to soft gray blue (caused by 
tthe presence of manganese). There is the 
Hall of Giants, where tremendous stalac- 
tites and stalagmites lie prostrate, one of 
them weighing 400 tons and believed to 
have fallen nearly 4000 years ago. 

Perhaps the most awe inspiring of all isa 
milk white specter standing guard over 
‘what is known as ‘“Pluto’s Chasm,” a rift 
40 feet deep, and 500 feet long. ' Dainty 
shawls of translucent calcite, falling in 
raceful folds ornamented with a narrow 
‘band of reddish brown; cascades of glisten- 
ing white, terraces, pools of crystal clear 


water, countless formations of white and 
colored calcite formations, combine to make 
the chasm one of the most beautiful pieces 
of underground architecture in the world. 

‘There are endless wonders in caves. To 
some persons the silence is ghastly; to 
others itis soothing. It is broken only by 
the dripping of water or the rolling of a 
pebble. Bats hang in clusters from the 
wall; ‘sometimes you run across nests of 


‘wild animals, often containing bones; seeds 
brought in by birds or heasta send up 
shoots of pallid white; colorless translucent 


ghostly eyeless fishes and crabs 
swim about in the underground streams. 

In historical interest and in size Mam- 
moth Cave, Ky., surpasses all known cav- 
cers. It was made a show place as early as 
1816, passing into various hands and finally 
to Dr. John Croghan, who bought it and 
2000 acres of surrounding land for $10,000. 
©. Joa Wilson, oldest guide there, has 
shown the caves to no lews than 36,000 peo- 
ple, receiving fees estimated 
Saltpeter miners, tuberculosis colonists, 
mushroom farmers, Indians, theatrical 
stars, singers, and even presidents, have 
visited the place even though in the early 
days they were forced to go on mule- 
back. 

‘Other famous caverns are Wyandotte 
Cave in Indiana; Penn's Cave, near 
Centerhall, Pa.; Washington's Masoni 
Cave in northeastern West Virginia, where 
the first president is reputed to have held 
Masonic meetings: the eaves of the Winds 
at Niagara Falls and in Colorado, and the 
caves of Arizona, New Mexico, and Ohio. 
All of these fall under the classification of 
exploited caves from which a business 
‘mounting into millions of dollars is derived. 

But the unexploited caves are the ones 
that are attracting the interest of the Cave 
Men's Club of America. 

At every opportunity members of the 
‘club seek out little known caves, enter by 
ladder or rope, and explore the unknown 
depths, risking their lives and getting 
from the adventure thrills they feel are 
great enough to justify their trouble. 


Electric Iron Can Be Set 
at Any Temperature 


JSING a new “even heat” electric iron, 

the housewife can set her iron for low, 

intermediate, or high heat; thus regulating 

the temperature to give the best results on 
‘the particular material being ironed, 

‘When a control button is set for low heat, 

8 thermostat consisting of a laminated 


amuse 299 
i re, 
nists 


<PRE 


treat 


When heat passes desired temperature, 
bending metal rod breaks the cireule 


metal rod is so bent that any temperature 
above 150 degrees will cause a further bend- 
ing of the rod and will break the circuit 
until the excess heat has been consumed 
and the rod contracte to ite original posi- 
tion, when the current is again permitted to 

‘When set for high heat, the thermostat 
facts at a temperature of 400 degrees. Any 


intermediate setting places a definite pres- 
ssure on the thermostat and causes the cur- 
rent to be shut off at whatever temperature 
is demanded by the work in hand. 


March, 1923 


Will Women Athletes Win Men’s Conant 


Former Woman Swimming Champion Says Masculine Title Holders 
Must Look to Their Laurels—Girl First to Smash Record 


By Ethelda Bleibtrey 


Former Amateur Swimming Champion of the World 


of one minute and soon they will be down to the time 
fof 56 seconds, the record set by men. Other back 
stroke marks, besides that for the 440 yards, will be 
among the first to fall, 
olf, women are slowly but surely driving to 
mt. Just how near they are to the excellence 
this vastly popular game may be 
‘ascertained from the fact that the 
longest drive by» man is 241 yards, 
the record set by Abe Mitchell, the 
British golfer. Yet Glenna Collett, 
fan 18-year-old gitl champion, who 
hhas not yet reached her full powers, 
hhas actually driven a golf ball 318 
yards! 


Tennis Marvels Vie with Men 


In tennis, one of the fit games 
women took up, man's supremacy ia 
being threatened. I am quite sure 
that Molla Mallory or Suzanne 
Lenglen could defeat all but two or 
three of our best men players, Made 
moigelle Lenglen's drives, according 
to Vincent Richards, t 
nis marvel who has played against 
her, are as hot and as difficult. to 
handle as any man's. Experts predict 
that Miss Helen Wills, 15-year-old. 
‘star, will eclipse both Mrs. Mallory 
‘and Mademoiselle Lenglen, 

Englishwomen have become ex- 
perts in hockey, one of the roughest 
‘of games. Only'a short time ago the 
fam now coaching a class of super~ 


ua Sheffield women's soccer team from 

= Be England played Philadelphia Field 

awimmers at the Ambassador Hotel : Club Men's team at Philadelphia, 
in Atlantic City directly preparatory Ethelda Bleibtrey—Former amateur woman swim- Py and the latter, playing at full 


to trials for some of these world ming champion of the world and now coach of aclass speed, were barely’ able to scrape 
records of women swimmers, some of whom, she predicts, through by a margin of one point. 


‘OR the first time in history a woman athlete, in 
competition with a man, has broken a world’s 
athletic record. 

When Sybil Bauer, an 18-year-old girl student ot 

Northwestern University and mem- 
ber of the Illinois Athletic Club, 
recently swam 440 yards back~ 
stroke in six minutes, 24 4/6 seconds, 
‘she not only smashed the world’s 
record for that event, held by her 
own teammate, Harold Krueger, but 
sho issued a challenge in behalf of all 
womankind against the supremacy 
ff man in the world of sports. 


An Exa of Women Champions 


In itself, this college girl's feat 
might be of only passing importance 
‘were it not for the fact that hundreds 
of women are crowding to the front 
in sports, creeping closer year by 
year to the championship laurels that 
until now have been worn exclu 
sively by men in all lines of athletics. 
T predict that Mias Bauer's swim- 
‘ming record definitely marks the be- 
ginning of an era when the world’s 
‘sport crowns will fall, one by one, 
before the conquests of the “weaker 
sex," and that eventually women will 
‘wonr aa many of these prizes as men, 

T believe this so thoroughly that I 


‘The tremendous advance of women will capture world's records now held by men” American irla also are proficient in 
{n athletics during the past twenty hockey, and in ice racing, Misa 
years, and especially in the past five years, has been a thrilling Gertrude Mobler attains speed very close to that of men 
Grama to me. Let us analyze some of the records in which skaters. 
women approach the marks set by men: Women are steadily gaining on men in basketball, offsetting 

When I first began to man's natural. superior 
swim, a mark of one weight by their greater 
minute and seventeen natural agility and team 
seconds was a splendid work. Even in baseball 


‘one for women swim- the Kansas City Bloomer 
mera competing in the Girl” team recently 
00-yard event. They played one of the best 
have gradually cut down semi-professional - men 
that mark until they teams of New Jersey an 
are approaching a time emerged victorious 


athletic 


‘Shampionshin 
Sout 
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Records that Show Women Athletes Are Running Close Second to Men 


Hundred-yard dash 


‘And women are now throw- 


|. The football team of 
the George Peabody Teach- 
ers College of Nashville, 
‘Tenn,, attracted considera- 
ble attention last season. 
‘The first real track meet 
for women was held last 
summer in New York, 
‘the marks set compa 
favorably with those of 


lopment, 
xeirls can now run the 100- 


Are You Getting the Right Kind of Exercise? 
JMPORTANT new truths about exercise fa relation to your par- 


110 yards in 55 3/6 seconds, 
A really fast time for boys 
of their age, 

Will women ever ap- 
proach men in throwing 
weights and other feats of 
sheer strength? One girl, 
‘Margaret Mitchell, already 
has “put a 12-pound shot 
28 feet four inches, and is 
likely to shatter that mark 
‘soon. A high school boy of 


yard dash in 12 seconds or 
better, as compared with 10'/; seconds for 
boys of the same age: Miss Rhea Riedel 
threw a javelin 98 feet! Maude Rosenbaum 
threw a basketball 94 feet two inches; and 
Eleanor Churchill a baseball 224 feet four 
inehes, as compared with a man’s record of 


Pocket ‘‘Gun” Shoots 
Tobacco into Pipe 


ing _ 
cane ia equipped with a plunger that 
forcen the tobaeco from the cartridge 
and rams it into the pipe. When not 
{in use, the plunger rests in the groove 
that separates the two layers of to- 
bacco cartridges, 


290 feet. Ellen Hayes hopped, skipped and 
jumped 33 feet six inches, and Maud De- 
‘vore broad jumped 16 fect 934 inches, or 
only four feet 10 inches leas than the world 
record set by man. 

Just a few weeks ago, four girls of the 


hher age would do well to 
heave it 25 feet, 

Sybil Bauer's swimming record, of course, 
will spur women on to accomplish greater 
athletic achievements. What she did, others 
‘can do, and in a few years I believe you will 
‘see many of the marks set by men falling 
before sturdy women athletes, 


“Feeler” Car Records Bridge Clearance 


¥ designed railway car, 
the clearances of bridges and of other objects 
along the line, but also records the carva- 
ture of rails and the height of one rail abov 
the other where tracks are banked at 
curves, is being operated by the Pennsy!- 
vania Railroad. 

‘The car makes its record while traveling 
atfour miles an hour. It has two templets, 
‘one of which has attached to it a number 
fof hinged extensions or feelers of steel, 
spaced six inches on centers. In passing a 
bridge, the feelers strike the sides and top 


of the bridge and are deflected to the angle 
that permits clearance. 

‘The amount of this deflection is recorded 
automatically. For higher bridges a second 
templet is raised by a jack screw and 
similar readings are taken. 

‘The movement of a pendulum located in 
the center of the car, shows the height of 
fone rail over another, while still another 
arrangement shows the curvature of the 
track. 
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Millions of Tons 


TTH his coalbin depleted of its 
last shovelful, W. T- Cox, state 
forester of Minnesota, went out 

into his back yard during the past winter 

and dug up enough peat to keep him in fuel. 

Ingo doing heset an example for thousands 

of other families in his state, who ‘“mined” 

enough of the long overlooked substitute 
to tide them over the coal shortage. 

In 85 of the 86 counties of Minnesota, 
according to Cox, there are more than 
6,000,000 acres of peat lands. He says 
thut nearly every farmer in the state could 
be independent of the coal dealer if he 
would only consume the substitute used so 
widely in Europe, 


Billions of Tons Available 


And Minnesota is not the only state in 
the Union thus neglecting its fuel resources, 
for the total deposits in the United States 
are said to contain 14,000,000,000 tons— 
enough to supply Europe, at ‘its present 
rate of consumption of 20,000,000 tons a 
year, for 700 years. A large part of this 
peat is well adapted to power production. 
Peat ashes also are useful in tanning 
leather and in making antisepties, cement, 
and fertilizer. 

eat is spongy substance, found in 
almost every bog or marsh. It representa 
‘one of the phases in the slow decay of vege- 
table matter through the ages. When 
plant remains fall upon drained soll, they 
fre promptly attacked by bacteria and 
‘oon disappear. But when they fall into 
water, the acids formed retard the decay- 
ing by destroying bacteria, and a large 
proportion of the earbon matter in the 
plant material is saved. In color, peat 
‘varies from light brown to black, and in 


of 


65 


Fuel Lie Unused in Peat Bogs 


ar 


Why worry about a coal shortage when 

fou can dig peat out of your 

Tern tin the furnace “Ab 

of the winter fuel a 

Shines state former 
‘that he spader from hie 

th orig tacked in 


consistency from that of bran mash to that 
y¥. Most. coals were transformed 
from peat, 

‘Some advance has been made in the re- 
covery of commercial peat in other states 
than Minnesota, Inthe great Dismal 
‘Swamp, in Virginia, for example, peat de- 
posits covering almost 1000 square miles 
to a depth of from 15 to 20 feet are being 
mined by two large corporations that were 
awake to its marketable value. 

‘The harvesting of peat is stili generally. 
done with a hand spade with sides and 
back forming a mold. Blocks removed 
by this tool are placed in piles in the air, 


Ih 
Europe a pressure method of drying peat 
in large quantities has recently been in- 
vented. 

In ite natural state peat has not the heat 
capacity of coal, but when pulverized to a 
fine flour and blown under a boiler, it is an 
excellent fuel for commercial work. ‘The 
natural peat blocks, however, can be used 
effectively in a small furnace, stove, or 
fireplace. 


"THE feat of editing and printing 
10,000 copies of the 
(8. Dak.) Preas and Dokotan in 23 edi- 
tions in 28 towns in the course of a 
300-mile automobile trip was recently 
‘accomplished with the aid of radio. 
From a radio car fitted with com- 
plete receiving apparatus, up-to-the 
minute state news and Associated Press 


Print Radio Newspaper “On the Run” 


despatches sent by Yankton College 
wireless station, were received. TI 
news, together with local news, was 
edited, set up, and run on a multi- 
graph press in» press car. ‘Type was 
set while a stop was being made and 
the next edition was run off while the 
cars were on their way to the next 
town. 


Hare is the complete automobile 


Spavatos recalling news deopatchen, and stright le automobile multigraph plant 


At left is radio car 


A Desk “Office Boy’” 


SIMPLE office desk device that does 

the work of office boy or secretary in 
informing visitors whether the business 
‘executive is absent, where he is, and when 
he may be expected to return, ‘consists of 
a stand that supports a drum’ in which is 
f rotating cylinder. Upon this cylinder 
are 17 readings that cover periods of time 
in the ordinary busines day. The de- 


Farting executive need only turn a knob 
Until the proper reading appears. 

‘When not used for this purpose, it forms 
‘a convenient paper holder and ‘tray for 
ens and paper fasteners 


Editor will be glad to supsly, 
Tetwerpr pessbie, Soress ond a. 
declen of memaiocearats of devin 
Tectioned iar this ioe. 
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Postal Inventor Devises Miles of Belt Conveyors to 


“Keep the mail movin, 
the central Idea around which 


HICAGO has practically completed Improvement of methods 
the mot marvelous post office in of handl 


the world—a post office built for  tinkered 


Ciiinrentions wil besp parasison themore tos fob, and 
Geary mlontect they: fom tbetiee ey, duciacien “and oupeem 
SSSr ies betaine wath theyiere onda x Seemry or r 
trains fo the destinations; Chicago pest 
product of his a 
Machines that Spell Speed _xpeiment, a8 are sore 
More than four miles of belt conveyors “When Madigan Joined 
that wil handle the Chleago postal series 
very hou; inganious sac in 1804, Snennly all the 


that can be loaded with mail at business work was performed by 
houses, hauled to the post office on motor hand. Cancelling machines 
trucks, coupled into miniature freight were the only machines 
trains ‘and dumped with lightning speed; in general use. Since tail 
amazingsorting beta, chutes,and overhead then, gearless cancelling fy mater truskn. unleaded atthe pow 
yyatems—theae are just a few of the machines, improved car- 00 ‘train, and, drawn by "tract 
working parts that will make up o riers for pneumatic tube SFE aay nara ian oes 
mense post office unit of half a million systems, belt conveyor 
square feet capacity. Running with ma- facing tables, an overhead system for han- them have originated in Madigan’s brain. 
chine-like precision, making use of every dling primary mail, and a score of other His inventions were installed first in the 
square inch of ite capacity, substituting time and labor saving improvements have icy Street station, Chicago, where he 
ing by hand, been added: and a large proportion of wasin charge. There they proved so suc~ 
new mail clearing cessful that they were adopted 
house in Chieayo is expected to on a larger seale in the new 


‘establish a world’s speed record ost office, 
of more than 800 tons of parcel Why Some of Your Letters Go Astray Every unit for handling par- 
ost a day! GTATISTICS eathered by the Chicago post office de- || cel post was designed to keep 


partment show that last year one out of every 150 pack- parcels on the move. And in. 
seca Feceived went amray becnuse of incorrect address pee ele tear thse 
Thine isthe fact that ft was ean- Ittle ‘hand "truck container 
gene and desired, alot already mentioned perhaps 
ta entirety, in the mind of a || [or'estragsgy 400 neve ns uckinesso soy Rood eat ort effective of all 
Single man, PJ. Madigan, ofthe 905,000 had to be disposed of as waste, Mounted on casters and 
man | This made a total of 15,182,600 pieces of mail incom- ‘equipped with a tilting device 

El steep er erenety ekarates or wtp Ghat permits the top" of the 

‘whoee chosen work has been the truck to awing forward toward 


vels of this gigantic postal m 
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Keep the Mail Moving in New Chicago Post Office 


the operator and the bottom to 
this truck entirely: eliminates the time 
consuming sacking of parcel, 
ly 80 per cent of 
pont. office 
By the new xystem 


truck and eight or 
together, 
tor then comes 


packages are 
dumped from the 
trucks by a special 
device. 

Along the 
a feed belt mi 


without clogging the 


ping the train. As 


tainers have been 
emptied, they are 
Toaded "back on 


motor trucks and 
returned to business 
houses. By this sys- 
‘tem one motor truck 


‘office is abown in this illustration 

Tneorsing mail is frst duped on 

sorted, and 

‘by separation conveyors to 
fous destinations in the bu 

ceording 10 the class of ral 

d according to nd 

d' conveyed to sacking 

From there Wt proceeds to 

Chutes, dropping to outgoing trai 


arrives, unloads, and reloads with empty 
ners in just seven minutes. 
‘Once on the feed belt, the parcela 
travel to “separation units," or distri 
bution points, on the third oor, where 
they are sorted, Belts moving from 
these separation units carry the parce 
to their various destinations, all nea 
ke to the 
and de 
food belt 


All separation belts on the third floor, 
except that which hundles uneancelled 
mail, deliver to spiral chutes leading to 
the ‘second floor, where parcels are 
sacked and dropped through openings 
nthe floor to ceiling belts that deliver 

through chutes to the train level. During 

the process of sorting, 40 men can stand at 
the terminal of each feed belt 


Mail Congestion Is Prevented 


flected by Madigan’s 
erhead conveyor system is shown by the 
that under the 0 ‘tere 
ed in the early afternoon and dumped 

the facing table might be buried by a 
later batch of mail dumped on top of them 
before they could reach the cancelling ma- 
Shine. The o 1 system of handling 
completely liminates such delays 

An idea of the expected eapacity of the 
new post office may be gained from the fact 
that its equipment is expected to double 
the speed record of the equipment installed 
by Madigan in the Quincy Street station, 
‘which last year handled 422 tons of par- 
cel post in one day. 


The saving of tim 
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“ThreeinOne Washtub—New Household Inventions 


Slipping rugs and upturned 

fadges are prevented by the ant 

eid cate at the right, which 
‘buttons the rig to the 


Small 


4 inexpensive salt and 


Cheaper int, Paper Made from Weedlike Water Plants 


ROUGH the ine 
vention of a process, 
for the production of 
cellulose in commercial 
quantities from 
rushes, and other weed- 
like water plants that 
clog lakes, ‘rivers and 
swamps, German scien- 
tists claim to havesolved 
the print paper problem, 
providing a compara- 
tively cheap substitute 
for the world's diminish- 
ing supply of wood pulp. 
‘The most common 


stema can be used alan, 
New crops are available 
at all seasons of the year 
in various parts of the 
world 
"The actual manufse- 
ture ‘of the paper, ac- 
cording to. reports, ree 
quires only ‘two hours 
find i far cheaper than 
the wood pulp’ process, 
Infact, itis claimed that 
the price of the new 
paper will be 60 per cent 
fess than "the ‘present 
| price of pulpwood paper. 
Cardboard also is pro- 
duced by the new proc 
fxs. Indeed, despatches 
from Berlin say. that 
already more than 50,000 
sugar canes ute and inner sole or hows have 
jamboo, Tt i said tha sissies ental We ie tera Nevis ccoAae manufactured from 
almost any kind of grain ‘rors atroemne for ues in mamufacturing prist paper reeds and rushes, 


lants used in making 
tthe cellulose from which 
paper is manufactured 
are reeds, rushes, flax 
stems, savannah grass, 
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Sky Writing to Tell New Facts about Airplanes 


‘The word “Call” written acrous the 
diy ser Iese, York bn exch Inttoe 


area aad 


IGANTIC words of smoke writ- 
tem across the sky by’ an ai 

{n letters half 1 mile high recent- 
ly startled New York. ‘The new method 
of advertising was invented and perfect 

ed by Capt. Jack Savage in England. 
‘The words are written by maneuver- 
ing a plane carrying special smoke 
generators that discharge smoke pro- 
‘duced at the rate of 1,000,000 eubie feet 
‘anecond by chemicals that react on each 
‘other without producing combustion, 
‘When written at a height of 10,000 feet, 
the letters are visible over an area of 100 


% SL 


square miles for a period of from 20 minutes to 
tan hour. 

Sky writing, of course, has tremendous advan- 
tage in advertising becane of the fact that an ad 


At left—How the inventor of amoke 
Siting propores to use his invention 
Wo study. new al 


lane’ designe 
photoprephing obons of umroke” 


Captain Savage also sees in the 
scheme a method for studying air 
currents and the efficiency of planes, 
For this he proposes smoke generators 
located in the forward part of a plane, 
‘The downwash, slipstream, and eddies 
of air around the wings and projecting 
parts of a plane may be studied by 
photographing from another plane the 
ribbons of amoke enveloping the ma- 
chine being tested. 

Captain Savage is now investigating a 
plan for sky writing at night, using 
luminous smoke. 


“Burbank of Strawberries” Pigs $50,000 for New Variety 


‘OULD you pay $50,000 for the 
ropagate a single 


rowing concern, did recently.” And 
yet, the buyer does not consider the 
1¢ paid too great. In fact, he is 
sk his reputation on the 
“the plant will revolu- 
Hionize the strawberry industry.’ 
Beatty, an expert in strawberry culture, 
hhas been’ unusually successful with four 
varieties of the plant. He claims that the 
{$50,000 strawberry plant, which will be 
known as the “Rockhill,” in honor of its 
‘originator, Conrad Rockhill— 
Produces more, larger, and better berries 
in early summer than any of the varieties 


‘months until snow fies. 

‘Produces berries of firm texture, which 
will withstand long shipments 

Surpasses all other varieties, irrespective 
of climatic conditions, in productiveness 
and quality of berries. 

‘Beatty further claims that the plants 
root deeply, grow luxuriant, tough leaves 
{ree from plant diseases, and possess sur- 
prising vitality that enables them to 
produce abundantly. 


According to the 
Department of Agr 
culture, the straw- 
berry is the most 
valuable of all our 
small fruits, covering 
three fourths of the 
total fruit raising area 
in the United States 
From a commercial 
standpoint, the chief 
value of the Beatty 
plant lies in the dura- 
bility of the berries 
ter they are picked; 
for the price of atraw- 
berries on the market 
is largely governed by 
the fact that so many 
spoil while being 
transported to mar- 
et 

‘The garden berry is 
an American product, 
‘the result of a cros 
between the "pine" 
strawberry of Europe 
and. the American 
wild strawberry, pro- 
duced by Hovey, 
“father of the Ameri- 
can strawberry.’ 
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Mechanical “ ‘White Wings” Guard Cay Health =’ 


NE of the most pressing problems of 
‘modern municipal administration 
is keeping the streets of our great 

ities clean,” says Commissioner A. R. 

Taylor, of the New York Street Cleaning 

Department. 

the tremendous increase of pedestrian 
and motor traffic makes it increasingly 
difficult to keep our highways free from 
germ-laden dust which not only spreads 
disease, i ar clothing, build- 
ings, merchandise. 

In New York City 1280 

miles of paved area is 

cleaned daily, 4700 cubic 
yards of dirt collected, and 

8,000,000 gallons of water | 

used to flush the streets,” 


Street Vacttum Sweepers 


‘The day'of the familiar | 
“white wing” is passing, | 
for hand methods no 
longer can cope with the 
mountains of dirt and 
ust deposited by the in- 
creasing horde of autos, 
Other cities, both abroad 
fand in this country, are 

‘meeting the problem with 

cleverly designed motor | 
driven vacuum street Ul 
sweepers, 

‘These vacuum sweepers not only pick 
‘up dust and dirt from the street, spraying 
at the same time, but also have attach 
ments for cleaning gutters, into. which 
much of the refuse necessarily is «wept 

Ono ingenious machine, the product of 
a Sandusky, Ohio, firm, operates like a 
vacuum carpet sweeper. A huge 1 
broom in front throws the dust which has 
been sprayed into the field of vacuum 
‘suction. In St. Louis, within a period of 
12 months, or 232 nights of sweeping, these 


vacuum cleaners picked up 3,448,300 
Pounds of dirt and dust, cleaning an area 
of 54,843,152 square yards 

‘Another machine found to be extremely 
‘efficient is produced by a Springfield, Ohio, 
firm. It was designed to eliminate these 
features objectionable in earlier motor 
driven sweepers: exceasively wide pick-up 
brooms, requiring excessively wide elevator 
belts and perishable wooden brushes. 

Fine rotary disk steel brushes scrub 


veepers, the machines 
iat ouch 


Ancient Planting Machine Used in India 


‘THREE hollow bamboo poles fastened 
tion to the front edge 
ck plank 20 that their ends come 
just in front of three wooden harrow teeth, 
fare the essential features of a semi-auto 


‘matic seeding machine invented centuries 
‘ago by the natives of India, and still used 
by the farmers of the South Decean. 

‘The bamboo poles act as pipes, and at 
the upper end all pass through the bottom 

‘of a small wooden 
bowl that holds about 
quart of grain. An 
abundance of cheap 
handmade rope is 
wound around the 
structure to give 
strength. 

‘One man drives the 
team of bullocks that 
pull the seeder over 
the plowed field, and 
a second man oper- 
‘ates the contrivance. 
‘The sower fills his 
loin girdle with 
‘grain, and stands up- 
fon the plank. As 
the team gets under 
way, he puts small 
handfuls of grain into 
the bowl. The seed 
falls through the poles 
to the ground, where 
it is covered with 
earth by a harrow 


fastened underneath 
the plank. 


material into a windrow 
so that x pick-up broom, 
30 feet wide, delivers it 
to the elevator belt, which, 
ries it to the dumping 
vice in the rear, Steel 
rushes Inst Tonger and 
sweep cleaner than the 
a brushes form 


used, A spraying 
eps down 


dust 


Nozzle for Auto Washing 
Fits Palm of Hand 


MONG the novelties in garage acces- 

sories is an aluminum nozzle smal 
enough to fit in the palm of a person’ 
hand, and which may be used for washing 
‘automobiles, It is screwed to the end of 
‘& hose attached to a hydrant faucet and 
emita a fine but 
powerful spray 
for rinsing pur 


PoWhen used 
with ‘a sponge, 
the noesle docs 
hot send out a 
spray, but allows 
2 copious supply 
Of water to Der 
folate through 
the pores of the 
sponge, keeping 
constantly wet 
wail use. 

Tn using the washer, the nozzle is held 
in the right hand, with the fingers over a 
curved bar. Pressure on the bar turns on 
the water, and releasing the pressure shute 
ito. Ifa sponge is used, 1 is held over 
the spray ‘with the Singers of the band 
holding the nozale, while the other hand 
‘Euides the hose, 
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Does Dust Shot from Sun Cc 


THE INITIAL VELO 
EXPLODING "some" 
SUFFICIENT TO 

TO THE EARTH 


° Senco woooe 


Z 


Conona 
(ouTEAMOSr ATMosrHemie Laven 
‘or uHoww exe) 


OF AN 
HORL DUST 


a5 oh porosenene 


§ THE earth 
ually by. explosions ola 
ombs,” shot from the sun's surface? 


elioves that it is and that the air 
we breathe often becomes abnormally 
charged with this “bomb 
lunnatural vagaries of the weather such as 
These solar explosions 
to hurl electrically charg 
193,000,000 miles to our earth, are 50,000 
times wa tremendous as the greatest ter- 
restrial convulsions ever known. Shot 
forth like great Roman candles from the 
sun's fiery interior, the bombs are often 
1000 miles in diameter and are composed of 
incandescent hydrogen estimated to have 
even a higher temperature than that of the 
sun's aurface—16,000° Fahrenheit 


50,000 Volcanoes in One Bomb 


Just how terrific the explosions are may 
be imagined from the fact that the greatest 
terrestrial convulsion on record—the erup- 
tion of the voleano Krakatoa in Sunda 
Strait, near the island of Java, August 
1883—represented but one fifty thousandth 
part of the energy believed to he released in 
a single explosion of a solar bomb. The 
reverberation from the Krakatoa eruption 
‘shook our entire globe, sending measurable 
ripples of air twice around the earth and 
hhurling fine dust to a height of 80 miles. 
Yet one solar explosion hurls dust particles 
millions of miles into space, 

On the surface of the sun the force of 


‘dust, 


gravity, irrespective of atmospheric frie- 
tion, is powerless to cheek an upward initial 
velocity exceeding 385 miles a second. 
Particles exceeding this velocity when 
hurled upward by a tremendous solar up- 
heaval fly into space, never to return 

‘These particles, it is believed, form the 
dust shoals that bombard our earth and 
cother planeta. Since the dust is electrically 
charged, it probably causes phenomena 
such as severe magnetic storms during 
which the compass needle is agitated. On 
rare occasions the surplus electric charge 
has been known to paralyze telegraph and 
tramway services. Moreover, some meteor- 
ologists firmly believe that elouds and rain- 
drops would not form in our atmosphere 
without the presence of this dust. It be- 
comes obvious, therefore, that when the 
earth is passing through a dust shoal, 
clouds and rain may be more prevalent, and 
seasons subjected to bewildering vagaries. 

Astronomers now are seeking to discover 
the cause of these strange solar bomb ex- 
plosions. While they know practically 


a 


ause Storms on Earth? 


CHROMOSPHERE 


(wus Hvemocen mance) 


nothing about the heart of the sun, they 
have learned that this nucleus in sur- 
rounded by definite concentric layers, frat 
by a luminous envelope of vaporous matter 
called the “photosphere," which we seo 
when we look at the sun;_then by a second 
layer of glowing gases cooler than the pho- 
tosphere and forming a smoky veil from 500 
to 1000 miles thick; thirdly, by wea of red, 
surging fire, consisting chiefly of fuming 
hhydrogen vapor, and called the “chromo- 
sphere.” From’ this sea great tongues of 
hydrogen and calcium vapor flames are 
driven outward for thousands of miles by 
some mighty unknown force. 


Finally, the outermost region of the sun 
i an atmospheric layer, consisting of un- 
known as, called the “corona,” a silvery 


halo that we can see during an eclipse of 
the sun 

‘Scientists tell us that much of the light of 
this halo probably is sunlight reflected 
from particles of dust like those that tre- 
mendous solar explosions drive to our 
earth in clouds, 
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Fog Dispelled by Oil Film on River Surface 


RMED only with » city sprink 
‘wagon placed on a governm 
barge, a mixture of oil and organi 

acid, and data obtained in lab 

periments, Pittsburgh, Pa.. sci 
operating with the United States Engines 
ing Department and the Weather Hurae 

recently outwitted nature, proving that fox 


Prevention is possible. through heavy fou 
Ty pouring en oil fla over the surface se" the’ Mononece 
of the Monongahela River. fron 


Landing, 85 miles south of Pittsburgh. to ‘ging’, 28, gach 
a point 114 miles upstream, the scientists a shown’ below 
‘succeeded in cutting a 

digtinet lane through 
the river mists, demon- 
strating that any city 
situated on an inland 
body of water ean rid 


itself of much of its fox On the following 
nuisance, In. Pitts- morning, a trip of i 
burgh, where the Mo- spection’ showed that 
nongahela and Alle- the oil covered the 
gheny rivers join to tire surface, but was 
form the Ohio, the fox too thin in spots to be 
nuisance has ‘been > effective. Yet for the 
ferious at times as to first time in five mor 
tie up traffle. By shut- ings, government men 
ting off sunlight, it has es Landing could 
menaced the "city's ‘eee across the river, 
health and has cost The following facta 
‘thousands of dollars in 
damages and in 
‘mal consump! of oil und orga 
electricity for lighting. ‘was consumed 

‘The experimenters : Scientists entimated 
aboard the government é 4 that if proper amount 
boat “Evelyn,” tow. 4 hhad heen available, the 
ing a barge equipped would have, 
with a erude sprinkling ive for about 
apparatus, began thei . 100 days, 
work at 10 o'clock one 7 An organic mixture 


evening, after a heavy ‘added to the oll made 
for had acttiod, Aa the aprinkler began fog had been split apart, and the alr was possible a film of one one-thousandth of an 
pouring & path of oil in the wake of the clear. ‘This path of clear air widened inch in thickness—the thinnest film ever 
barge, a strange phenomenon occurred. rapidly as the oil film spread. ‘The phe- created in open air. 

Byerywhere ahead. of the boats was a nomenon continued for four hours, when ‘The treated oll spreads 25 times us fast 
heavy blanket of mist; but in the rear the the oil supply gave out. as untreated oil, 


Speedy New Battle Tanks 
for Army 


OLLOWING recent amazing exhibi- 

tions by a new amphibious gun car 

lage tank that “runs like a rabbit, 
limbs 1 1, and swims Ii 
otter,” hundred miltary authori 
ties of this country pronounced it one of 
‘the most revolutionary war machines ever 
invented. Now a second new development 
‘of the war tank, exhibited by the army 
‘at Washington, known as a "speedst 
attains a speed of 40 miles an hour 
considered almost shellproof because of 
the piace it wets. 


Tank Crosses the Hudson River 


‘The amphibious tank, carrying a “six 
pounder" and three machine guns, traveled 
at a speed of 30 miles an hour down River- 

ide Drive, New York City, was then con- 
verted into a tractor and easily climbed a 
AB-degree hill, finally completing its per- 
formance by accomplishing the astounding 


wwipped for. tony 
Stites rune an 


ing to “chim 
2 iedogree hill in 
recent “amazing 
Sehibitinn in New 
Yor City, afters 
ward propeiting it 

cto the 
Fitason ike’ boat 


laid down by the 
g with the 


feat of propelling itself across the Hudson 40 miles an hour. In 
River and back—1.7 miles each way—in 44 the water, th is driven by detachable 
minutes, Propeller bad 

Unele Sam owns the patents on this new speedster tank is equipped for 


tanks which bthe eet ofweck by Walter long runs, ea 
Christie, former daredevil auto driver. can ac 
‘The tank, 15 feet Inng, six feet wide, and _ammunit 


millimeter feld gun, 
wen and supplies and 
nt to last 10 days, 
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Sugar Syrup Prevents 
Frozen Radiators 


‘© PREVENT automobile radiators 
from freezing, glucose—or sugar 
sgrup—has been recommended by Dr. 
Charles H. La Wall, of the Philadelphia 
College of Pharmacy and Seience, as a 
substitute for anti-freesing compounds 
containing denatured or wood alcohol. 
Because glucose does not evaporate, 
Doctor Wall declares itis far superior to 
other mixtures. Using about a pint and 
a half of ordinary confectioners’ glucose 
to a gallon of water, he finds that the 
mixture starta to become slushy at a 


aero, but that it does not actually freeze 
and harden even at six degrees below 
ero, 

‘The mixture does not corrode metal 
parts, he says, nor does it affect rubber. 


Ladder of Steel Tubing Is 
Light and Durable 


TREL tubing ——H 

in being used 
by a Detroit con- 
cern in the manu 
facture of Indders, 
which, itisclaimed, 


Tighter and 
stronger than 
wooden lad 


Oval tubing of 
specially tempered 
stecl used for the 
Ade ‘members 
‘riled to take 
Found tubular | 
rungs. ‘Threaded | 
tie bolts through 

the conters fhe L_ 4 
Funge Bold th© jew rungs jot 
Tudder together, No'de' members” 


73 


Treland, 


the machine 
hauls it. 0: 


of the operator is required to raise the bot 
toms of the plow from the ground. When 
raised, the plow is suspended in the air, #0 
that the tractor may be driven over rough 
country, backed up, or maneuvered in any 
desired way, 

One of the unusual features is that the 
tractor power is conveyed to the plowshares 
through an inverted V-shaped arrangement 
of steel bars. Should the plow strike a rock 
fo any other obstruction, the pull tends to 
straighten out this V and the bearing is 80 
shifted that the rear of the tractor is raised 
from the ground. This allows the tractor 


A NOVEL rowboat rudder that may 
be used either for steering or for 
propulsion has a rudder board cut in 
the form of a U. When the rudder is 


This Rudder Steers or Propels Rowboat 


to be used for steer 


only, this open- 

ing ia closed with an oval flap hinged 

to the arms of the U. When this flap is 

swung free, it trails in the wake of the 
rudder. 

If the rudder is 
tobe used forseull- 
ing, one end of the 
crombar of the 
udder post is con- 
nected by an iron 
rod with a lever 
that is moved for- 

E ward and back- 
ward like a pump 
handle. This 
‘causes the rudder 
with ite swinging 
Asp to oscillate 
horizontally like 
the tail of a fish, 
and imparts to the 
boat a forward mo- 
tion of fair speed, 
not as great, how- 
ever, 28 that im- 
parted to it by the 
‘more strenuous use 
of a pair of vigor 
ously pulled oars. 


‘propel the boat 


ith Tractor 


5 a 


Tehey 


ow ate 
ove, the rear 


wheels to spin and thereby prevents the 
plow from breaking. 

‘The depth to which the plows penetrate 
is regulated by a single wheel attached on 
‘one side and the tilt of the shares is adjusted 
by a handle, ‘The entire plow mechanism 
may be raised by depressing a lever. 


Sings as She Writes Three 
Words at Once 


Y WRITING three words at one time 

and accompanying this feat with a song, 
‘2 young German woman, Thea Alba, re- 
‘cently exhibited her remarkable ability to 
‘conduct simultaneously four separate non~ 
related aetions. 

Many of us who have tried to write a 
figure eight on the wall while describing a 
circle with one foot will appreciate the skill 
required for such performance. It was her 
ability to execute this exercise that ma 
her aware of her unusual powers. Physi- 
cians who became interested in her ex- 
hibitions decided to study her actions to 
determine whether her feats were accom 
plished by separate yet simultaneous 
thoughts or by an unusual ability to trans- 
fer her thoughts quickly. 

If these questions are answered, German 
paychologiste believe they will be able to 
tell us more definitely about our mental 
processes. 
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Young Scientist Explains Why Stucco Houses Crack 


¥ DELVING into a field hitherto little explored 

by scientists, Ben H, Peterson, recently gradu- 

ated student in chemistry at Coe College, Cedar 

Rapids, In., has succeeded in explaining some of the 

reasons why many stucco homes crack and otherwise 

deteriorate sooner than they should. His discoveries 

‘may serve as a foundation for other experiments that 

should prove valuable to builder of stucco homes inthe 
future, 

Peterson, who did this work preliminary to writing 
his thesia for graduation, had no references to guide him. 
He constructed his own testing apparatus, and worked 
out his own formulae, Two of the devices he used: 

ne for measuring the croas-breaking strength of a 
‘a delicate device that measures ex- 
pansion under various degrees of heat and cold to the 
rillionth of an ineh—are so ingenious that he has been 
advised to have them patented. 

‘During his experiments, the student tested more 
than 6000 stucco bars of varying compositions and ran 


strength, the cross-breaking 
strength’ (by which he deter- 
mined capacity to bear 
weight), expansion, solubil- 
ity, and a number’ of other 
qualities of the building ma- 
terial. Variation in stucco 
material, he found, is due 
chiefly to lime content. 


The Effects of Rain 


One of Peterson's chief 
teats proved how much weight 
‘8 bar of stucco loses by ex- 
posure to water. He found 
that about five per cent of the 


mersed in water for 120 
hours. From this he com- 
puted how long a stucco 
building could withstand dis 


EN PETERSON, 


cracking of stucco on x howe the young. st 
{in due not to composition, dent whose’ expert 
within certain Limite of ime ments have revealed 
denne cere Po gksinkage important ‘cw facts 
during setting and to the fact SbOU_ stucco | con. 
that the arenes on wide Ox Looe "ching 
Danses of the material are not (RO"S erceast get 
properly t Pin 


His practi 
‘ation to architects is that they 
should panel strips 

feet wide, thus reliey 
‘varying temperatures, weight, 


into consider- scribed in diagram) with which he tested the cross 
‘ation when the house is built. breaking strength of a bar of stuceo. 
He found, however, that an "Resting the bar on supported ‘rollers, be applied 
weight bex, connected with a sand box, to the middle of 
the'bar. "A Mopcock shut off the flow of sand at the 
reaking point of the bar 


‘stucco more than six he says. Unbroken atrips of stucco all the 
ig the strain caused by way across 30 or 40 foot house, he found, are 

‘subjected to fearful strains, even in ordinary 
forain. Paneling also will facilitate repair, ranges of temperature, and are apt to crack. 


erally estimate that on a basis of 20 cents 


keep is 
‘and frame third somewhat 


How Stucco Compares with Frame and Brick 


LTHOUGH it is impomible to give the frame buildings are, attractive, 
AX postive comparisons as. to ‘the casies to build, and lowest i fst cost; 
eine coe. aodl Gurablity of brick, but ae greatly exposed to fre rake and 
Fante'and stucco houses, architects gen: require much upkeep. Stucco homes are 


fe cubic foot for frame houses, brick warm in winter and cool in summer, 


hhouses of the same class cost 2 cents, their first cost 
fand stucco approximately 21 cents = low. Brick: 
Cubic foot. “In durability, brick con- the stucco 
‘struction fe rated first; stucco second, extremely 


‘As to the relative advantages of each, stucco houses of the same price. 


Small Powered Bench Saw 
for the Metal Shop 


GPEED, of production in a shop or fac- 
tory in which metal rods or pipes must 
be cut to size in large quantities is being 
increased by the use of a new and extremely, 
handy power driven bench saw that weighs, 
‘with motor, only 40 pounds. 

The new saw, driven by one-cighth- 
horsepower motor, is one-thirty-second. of 
aan inch thick and has a diameter of 334 
finches. Due to the thinness of the blade, 
there is litle waste of stock in cutting, 

‘The work-holding device has the form of 

ers with V-shaped jaws, like a pipe vise, 
and is pivoted to an arm of the saw sup 
port. It holds the stock to be sawed at 
right angles to the plane of the suw. 

‘By lifting the handles of the holder, the 
operator holds the stock against the teeth 
of the saw. A stop gage is provided for 
adjusting the length of the part to be cut 
‘off from the stock, 

The efficiency of this saw may be judged 
from some test results, It cut through a 
cone-hal-inch round, cold-rolled steel rod 
in 40 seconds. Through five-eighths-inch 
brass rod 260 cuts; through three-sixteenth- 
inch brass rod 1800 cuts; and through five- 
ighth-inch round hard rubber 1200 cuta 
were made in one hour. 


Burbank’s Own Life Story 


‘ALIFORNIA this month celebrates the 
fiftieth anniversary of Luther Bur- 
bank's wizardry in creating new flowers, 
fruits and vegetables. This grand old 
‘man of plant breeding is one of America’s 
most picturesque and fascinating figures. 
All his past achievements are dwarfed by 
the fact that at the age of 74 he has 
come to cherish the dream of raising a 
better race of humans according to laws 
the has discovered in plant raising. 

"Burbank writes of his work and his 
dream in an article that every American 
should read in the April number. 
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Tree-Destroying Moss Used to Stuff Mattresses 


AN INDUSTRY from which 


the South, especialy Lou's: 
$8,000,000 "annually has been 
developed by the commercializa~ 
tion of methods of converting the 
Picturesque but tree-destroying 
FSpanish moss” into a cheap sub 
stitute for horsehair for use in 
tattreavea and upholstery. 
Spanish moss isthe name 
by Spanish setters to an epiphyte 
oF “air plant," gray in color, which 
hangs from the tree branches in 
the South, looking like enormos 
beards. ‘Although like a ordi 
in that it grows over 
does not ‘derive its 
nutrition from the tree, but from 
the air. 
“The best Spanish moss grows to 
a length of four oF five feet. Most 
ft it in gathered after cypress trees 


In’ the bayou dis- 
tricta, moss gatherers 
flout ‘under trees in 
flat boats and drag 
the air planta down 
with long poles. Then 
they earry the moss in ging ike 
bundles to their Left, gatherer returning with hie day's 
homes, where they 
heap it in big piles, 
trinkling these with 
water, which causes 
the outer bark to rot 
off. After it has been 
thus cured, the moas 
fe aent to a ginnery, 
where it is run 
through a net of 
double rollers 
equipped with teeth, 
a fan blower, and & 
baler, The’ rollers 
cruah the sticks, teeth comb out the © 


‘while blowers dry the mow: nd blow away 
the tral 

‘Each year Louisiana ships from 2000 to = = Sa 
£000 carloads of ginned moss, which brings ‘SSonbsdr teed Tron impuritice, and pinned Spaniah toes used an horee= 
from six to 11 cents a pound, - ‘a aa * ee substitute 


Mechanical Arms Pick Up and Elevate Boxes in Tiers 


RRANGEMENT of boxes 

‘and other materials in tiers 
hhas proved such an expense to 
factories that engineers, casting 
about for a means of doing this 
work mechanically, have suc- 
ceeded in designing a small elec- 
trie storage battery tiering truck 
equipped with sots of arms that 
‘imitate human arms. 

‘The attachment consists of 
twosets of arms and an elevating 
mechanism, located on the front 
of an electric truck. In using the 
longer set of arma to pick up 
square boxes, it ia necessary to 
hhave the material raised a few 
inches above the floor. The 
operator lowers the two arms 
land inserts them under the pile 
by moving the truck forward. 
Power is applied to the elevator 
screws and the load is raised 
from the floor. ‘The truck is then 
un to the tier and the material 
raised to any elevation up to six 
feet, and deposited. 


‘The second act of arma picks 
up round or flat packages by 
holding on to handles. When 
changing from one set of arms to 
the other, the operator simply 
moves a lever and the two seta 
automatically change positions. 
‘This is done by gear quad- 
rants connecting the two sets, 


Fertilizer from Straw 


PROCESS for the artificial 

production of effective fer- 
tilizer from atraw has been 
patented in England. 

Straw is subjected to the 
action of a culture of cellulose 
destroying, organiams with, the 
addition of certain chemi 
Hart the reaction. The final 
product contains about two per 
tent of nitrogen. Any farmer, it 
i claimed, can turn his entire 
straw crop into about half ite 
‘weight of nitrogen-bearing fer- 
tilizer. 


Re-Covering Your Auto Top Cheaply 


MOTORIST, 
who had 
painted his road- 
ster dark blue and 
hhad given ita high 
luster with coach 
varnish, found 
that the old mo- 
hair top. looked 
shabbier than ever 
bby contrast, He 
decided to re-cover 
the top himself 
and found the 
work not as diffi 
cult as he had 
imagined. 

He measured 
the amount of ma- 
terial required and 
bought sufficient 
heavy, closely 
‘woven brown duck for the new top, as 
well as binding tape of the same color, 
some brown cambrie for the shabby 
bolsters, an oval rear light lass with 
fan aluminum frame, round head uphol- 
story tacks, and w litle oak coach var- 

‘As he ‘removed-the top with a tack 
puller and pliers, he noted how each 
piece was fastened. He then refiniahed 
the top bows with varnish, cut new stay 
straps from brown duck, and made 
them fast to the bows. The bolatering 
‘was covered with eambric and faatened 
in place. 

Using the old top as a pattern, he 


By G. A. Luers 


(FEAR CUTAN RAS ASSLRT sg 
‘atu ease sere cera 


chine with heavy 
brown silk. The 
rear light was, set 
in the back section 
and then the new 
cover was spread 
over and tacked to 
the frame while 
the frame was beld 
in position with 
bindings of heavy 
twine. The fin- 
ishing tape was 
put on and the 
top then matched 
in newness the ap- 
pearance of the 
newly painted and varnished car itself. 

No special tools are required and 
nothing about the work is difficult, 
although care must be taken to cut the 
materials the exact pattern of the parts 
removed and in alining the top bows 
properly before putting on the new 
covering, 

Tt is necemsary to use a tape line 
frequently to make sure that pieces 
on opposite sides are uniform and that 


top usually increases a car's selling value 
far more than the cost of labor and 
materials involved. 


Popular Science Monthly 
Rotary Brush Removes Carbon 
Dust from Auto Engine 


OPFIEN the tops of pistons und the walls 
‘of the combustion chamber in an auto- 
mobile motor are not thoroughly cleaned of 
fine carbon dust after they have apparently 
been seraped clean. The removal of this 
dust ean be ac- 
complished with a 
wire brush and a 
small hand drill, 
Cut off the brush 
handle, drill ahole 
exactly in the cen- 
ter, thread in a 
wood serew, and 
cut off the head of 
the serew. This 
provides a metal shank that can be held in 
the hand drill chuck. With this rotary 
brush the tops of the pistons and the walls 
of the combustion chambet can be polished, 
which insures better engine performance 
and tends to prevent the carbon forming 
quickly again —R, FRANKLIN MuNDoRY?, 
Kansas City, Mo. 


Wooden Blocks for Garage Floor 


A NEIGHBOR who recently put in « 
le garage and was particularly 

anxious to have it-comfortable, made a 
oor of wooden paving blocks obtained 
‘nominal cost {rom the atrplus stock 
treet paving company 

‘The earth was leveled and the blocks 
laid in even rows. Since the blocks were 
creosoted, no precautions were necessary 
to prevent decay. In cage. It becomes 
necessary to move the garage, the floor 
fan be taken up and relald.--L. D. W. 


Burned Out Electric Lamp Tests 
Automobile Spark Plugs 


AL NOVEL method used by an automo- 
bile mechanie to teat ott spark plage 
while the automobile engine Is running ree 
quires nothing more than a burned out 
tleetrie light bulb 
And plece of wire, 
‘The wite latwisted 
round the nocket 
to form an ext 
w__ homandatouched 
i against the engine 
TWSTt® hendwhilethe een. 
S209 tral terminal of 
the lamp i rested 
against the spark plug binding pont. Ifthe 
shark fa funetioning propery, itis visible 


Bune out 
cing 


betwoon the lead-in wires in the globe, 


Fender Dents 


ALMOST every autoist is confronted at 
‘some time or other with the task of re- 
moving a small dent or dents from the 
fender of hisautomobile. This is sometimes 
1 difficult under- 
taking, but a 
simple’ method 
that usually 
works well is to 
clean the dent 
carefully, fll it 
with solder, and 
scrape off the sol- 
der flush with the 
surface of the fender. The solder is then 
Painted to match the rest of the finish. 
Such a repair is apt to be more satis 

factory in appearance than when straig 
ened with a block and hammer.—F. A. L, 


“THE auaition of a vibrating coil wit 
‘sometimes remedy serious difficul- 
ties in an ordinary battery ignition 
system, Such a system supplicn a 
single spark and when the 
ignition, carburization, cyl- 
inders, ‘and valves are in 
first class condition, that is 
sufficient. When, how- 
‘ever, the ignition coll breaks 
down, the ignition mechan- 
ism and the carburetor be- 
come worn or are out of 
adjustment, and the eylin= 
ders, valves or valve stem 
leak, a succession of sparks 
apt to improve the run- 
ning to a marked degree. 
‘An ordinary vibrating 
coll, such as is used in 
Fords, is substituted for 


of sparks passes between the 
‘spark plug points. The breaker mech- 
anism is designed to generate a spark 
at the plug points when the breaker 
points open, but this device starts a 
stream of sparks when the breaker 
points close, previous to opening, and 


this stream continues as long aa the 


Vibrating Coil Overcomes Bad Ignition 


points are closed. Sometimes retiming 

‘may be found necessary. 
This expedient is particularly effec- 
tive in improving the running of a 
faulty engine at low speod 


operating on practically 
closed throttle. 

‘The coil is mounted 20 
that the bottom contact is 
grounded on the frame of 
the ear or the engine and a 
wire ia carried from the 
Tower contact to the top of 
the distributor. The coil 
wire of the circuit breaker 
connects with the upper con- 
tact, and the other wiring 
from circuit breaker to 
switch and to battery re: 


been used have given such satisfactory 
results that it may be concluded that @ 
used car fitted with a vibrating coil is 
given a new life not possible even by 
‘entirely renewing its single spark type 
of ignition system.—A. L. B. 


Repairing a Cracked Windshield 


‘0 REPAIR a cracked windshield, frst 
take a piece of sheet steel and bend it 
to the shape of a channel alightly larger 


than the thickness of the glass. Next, soak 
‘4 piece of canvas or similar goods in shellac 
and lay this over the edge of the glass. 
Force the channel over the canvas onto the 
glass. —J. 8. Mrrrac, Jn. 


The 


Home Workshop 


New and Useful Things to Make with Tools 


Tools for the Home Workshop and Their Care 


The Kit I Use for Od 


By A. E. Elling 


'$ YOUR home workshop really well equipped 
‘to do all the odd jobs about the house that 
‘would cost money if you appealed to an out- 

Have you 
the right tools? Do you know how to care for 


side man? Have you enough tools? 


them proper 

Good tools represent a permanent and 
valuable investment, which can be wasted 
by lack of care, Too many tool users buy 
‘them in a rather haphazard fashion, get~ 
ting odd tools for odd jobs, one at a time, 
without building up a well balanced, eom- 
pletaly planned set. As a result, they find 
‘that the needed tool is not at hand in an 
emerrency. 

Thave listed below what seems to me the 
{deal tool set for general house woodworking 
Jobs. If my own tools were lost, these are 
‘the ones T should feel it necessary to ob- 
tain. Others would be needed for beneh 
work and still others for metal work; Tam 
speaking now only of general household 
woodwork, The list i, of course, not com 
plote, and yet may be too complete for 


‘yonlinder 
‘Stet Snare, 16 by 24 ta. 
‘vider vor are 


‘be 
‘lightly Founded face po 
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Fig. 1-Feints of interest about plane cutters 
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tools 


te 


some; but it will give you an idea of what 
experienced tool users find essential. 

In buying small bits I prefer to get bit- 
stock twist drills that will eut both metal 
and wood. 

As to the care of tools, most common 
tools are comparatively foolproof if given a 
reasonable amount of attention. The 
plane is one of the tricky tools, but when 
the home worker once learns how to keep 
his planes, chisels, and saws in good condi- 
tion, he will not have much trouble. 

‘Tools should, of course, be of good qual- 
ity to start with. Tremember a young man 
learning his trade who was trying out a 
smooth plane he had just bought. Having 
zo success with it, he appealed to me and I 
sharpened it and told him to try again, but 


id Jobs about 


t the House 


in a short time it refused to cut. ‘Then I 
knew the cause was not in the sharpening 
cor setting of the blade, but in the poorly 
tempered steel. After taking off a few 
shavings, it fell down on its job. 

This is the greatest discouragement that 
is apt to come to the amateur woodworker 
—trying to keep in condition a piece of soft 
steel or, much more rarely, a very hard or 
brittle blade. Some mechanics profess to 
be able to judge by looking at it, from ite 
olor and general appearance, but person: 
ally T have never felt sure of this and I 
notice that these men, like myself, want the 
maker's name back ‘of the blade as a 
guarantee that it isa piece of good steel. 
If, after sharpening a tool, you find it will 
not hold its edge a reasonable time on tough 
‘wood, exchange it, have it tempered again, 
or throw it away. 

When not properly adjusted, planes 
sometimes choke or chatter and’ are not 
‘sweet cutting, A careful examination must 

then be made in both iron and wood planes 
to see if the back or cap iron fits perfectly. 
tight and snug when serewed to the eutting 
fron, as at A, Fig. 1. Sometimes a very 
‘light opening in one corner will let in a 
light shaving and that at once chokes the 
plane. Use an ollstone and a fine file on the 
back iron to make the two blades fit abso- 
lutely tight, so that not the thinnest ahay- 
ing can get between them. 

‘Again, when the iron ia In place, held by 
‘a clamp’ in iron planes, or in a wedge in 
‘wooden ones, the blade is sometimes tighter 
‘on one side than the other. This may be 
conly a trifle, yet enough to cause trouble, 
Itmay be remedied by adjusting the seat or 
bed of the plane with a file or chisel, It is 
absolutely necessary that the blade should 
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Telephone Table Serves as Writing Desk 


5” filing cards and a rack for sta- 
tionery makes this telephone table 
particularly useful piece of furniture, and it 
ean be used, when necessary, as a writing 
table. The telephone rests on a swinging 
arm and turns back out of the way when 
not in use. A compartment with a door that 
lifts is provided for telephone directories. 
‘The stool is kept under the table except 
when needed, and slides on two runners, 50 
that there will be no danger of seraping the 
floor or racking the stool in handling it. 
‘Both the table and 
stool are of the simplest 
construction. ‘They can 
be made of oak, gum- 
Wood, or mahogany, or 
of one of the cheaper 
woods, such as birch oF 
whitewood, and stained 
or enameled to match 
other pieces of furniture 
in the room in which 
they are to be used, 


Some Dimensions 


‘The table top is 17 by 
21 in, and stands 30 i 
high. ‘The telephone 
arm has a round spindle 
that passes through the 
top and the first shelf 


Te addition of drawers for “3 by 


and serves as a pivot, A 
stationery rack is. pro- 
vided at the back, to the 


How to Build a Cedar Ches' 


that’ the home worker 

ean make are more ap- 
preciated or will better repay 
his efforts than a cedar chest. 
It is comparatively easy to 
‘duild a chest, the material costs 
‘comparatively little, and if 
‘eare is taken in selecting a good 
design and working out the 
details accurately, the home 
mechanic is pretty sure to 
make a finer chest than the 
average commercial one. 

‘A good chest improves with 
‘age and often becomes a fam- 
ily heirloom, The rich color- 
ing of Tennessve cedar is never 
tiresome and deepens with age. 
And the usefulness of a cedar 
chest goer without saying, ss = 
it forms an ideal storage piace 
for furs, linens, and valuable Mehoe 
fabrics, serving as a hol 


FF: pieces of furniture 


hogany trimmed 
chest illustrated 
attopcenter. It 
is a red cedar 
box, with simply made joints, to which are 
applied frames of thin ‘mahogany. ‘These 
form a panel effect and the contrast be- 
tween the two beautiful woods enhances 
the grain and coloring of each of them so 
that the result is exceptionally fine. 

‘The chest proper is 3 ft. 2 in. long, 17 in. 
wide and 19 in. high. The top, which is 


Stone cheat pith copper 


Selmmed cedar chest, the parte in cedar being indicated 
FRSCA2 pivee sdtional detale 


‘ine shading: ‘Blueprint 


to avoid cracking, 
by 14 in, cedar, mitered at the corners, ‘The feet 
are ‘mahogany 


off 


left of the telephone arm, thus giving the 
table its right to pose as a desk. 

Directly beneath the top is the directory 
‘compartment, which should be no larger 
‘than necessary to hold the telephone books. 
For very thick directories, such as the New 
‘York City directory, the depth of the eom- 
partment should be increased accordingly. 
This space is closed by a door hinged at 
the top, with a knob for lifting it. 


Filing Cabinet Is Included 


Below the directory compartment are 
three drawers, two of them for holding 
B by Sin. cards. ‘These cards can be used 
for names and addresses, memoranda, and 
indexes that it is desired to keep hundy. 
‘The drawers are each 12 in. long inside, 0 
they will hold a large number of cards, 
‘The center drawer is narrow and may be 
‘used for pens, pencils, ink, and other 
writing material 
"The stool stands 17 in. high and has 
atop 16 in, square, in which two holes 


If oak is used, 
for matching, try a more unusual finish, 
such as frost oak or forest green. 

‘The full working details of the tele- 
phone table and stool and a complete 
Dill of materials are contained on a 16 
by 22 in, blueprint (No. 18) that can 
be obtained for 25¢ from the Blue- 
print Service Department, PoruLar 
Scuunce MonTany, 225 West 39th 
Street, New York, 


that Will Last for Generations 


ry and 
The base ia 


is 19 in. by 3 ft, 4 in, 


The mahogany frames ‘are made 


most entirely of ¥4 oF 34 in. by 134 in. strips. The 
strip, however, is 2 in, wide, Each frame ia 
glued up separately, chamfered as shown, and cleaned 


© corsers are then mitered and the frames are 

flue tothe cedar box and held 
in place while the glue is set- 
ting with hand screws and, if 
necessary, a few brads. ‘A 
ple mahogany molding is 
mitered around thechestabove 
the base. 

‘The escutcheon for a chest 
of this character should be 
handmade, if posail 
design for the one 
the cheat it base 
leat clover motive. 


‘The han- 
dies are shaped from maple 


fastened to the ends with 
countersunk bolts. Strips of 
brass or copper ; 


trated. 
‘sliding tray, 
6 in. lew in 
Tength than the 
inside length of Seat chest of standard 
the chest and . 
434 in. deep inside, is provided, an 
durability the joints should be dovetailed. 
‘Two or three ordinary chest hinges may 
be used with the offset flaps sunk suf 
ficiently into the cedar to allow for the 
Additional thickness of the mahogany trim, 
For a finer construction, continuous nickel 
(Continued on poge 100) 
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The IRWIN Line 


—of AUGER BIT— 
SETS 


THE IRWIN BIT SETS are the newest thing in fine 
tools. The new Borcase and Borkit illustrated are both 
exclusive features of the Irwin line. 

Both the case and the kit of bits are made so that all the 
bits can be kept in the order of their sizes. This means 
quick sel of the exact size needed. 

In the new Irwin Borcase and Borkit all bits are pro- 
tected from rust—and as they don’t come in contact with 
other tools they keep their keen cutting edges. 

‘THE BORCASE is made of matched hardwood, tongued and 
grooved; glued, pressed and nailed. A positive lock keeps out the 
ust and dust." Handsomely finished with two costs of water-proof 

ellac. 

THE BORKIT is made of eight ounce slate colored duck, 
bound with braid. To prevent rust and dust the kit is lined with 
‘The New non-tarnishable green flannel. A strong web strap and heavily 
Irwin Borease _niickeled buckle keeps the kit snugly closed when not in use. 


For the Home Craftsman 

Readers of the Popular Science Monthly’s 
Home Workshop pages will find Irwin Auger 
Bits in the handsome new box or kit just 
what they need for doing fine work. 

A bit for every purpose will help you tum 
out clean, workmanlike jobs. Irwin Bits come 
in sets of six, ten and thirteen bits. 

Carpenters and cabinetmakers use more 
Irwin Bits than any other bits made. For 
good work use the same bits used by profes- 
sional tool users. 


b 


Do you know the names of the 
three major parts of @ bit?—what the 
‘opening connecting the cutting edge 


Center bits? You will find these and D Ses Aare my ees ty 
scores of other questions enawered in Irwin Bit Sets in the handsome new boxes 
oon tects soe ae, Atention arvetig window and 
very man who loves tools will want ‘counter displays ean be built around the new 
a copy ci'the incctating and uncal Irwin Borenae and Borkit If you are stocking 
book’ How to Select, Use and Care them, play them up strong. “If you haven't 
We will be glad to send seen the new Irwin Seta write us to-day for 

{you free a copy of this illustrated book. fall information. 


THE IRWIN AUGER BIT CO. 
WILMINGTON, OHIO. 
Originators of the solid center principle and sole 

manufacturers 


(of the genuine Irwin line of bits 
‘ond Augers. 


ThelRWIN Bit 


“The Man of 


By Lorry Jacobs 


OES your daily work grow dull some- 
times? Do you feel misplaced in the 
thing that you are doing? Would 

you like to find a healthful hobby that 

Would bring you both recreation and ad- 

ditional income? 

‘Then listen to this story of “The Man of 
fa Thousand Tools,” who apent 29 of his 
working years working at jobs that failed 
to Interest him or bring him the joy of 
accomplishment. Clement Hopkins of 
New York did this—and then suddenly 


‘And he mastered it completely in the 
ahort time of three years. 

For 29 years, the man now known as 
“The Mun of x Thousand Tools” worked 


variously as an actor, a stage manager, 
and at the clerical work to which he was 
forced to retire when his health forbade 
his traveling. And he felt, more and 
more, that he must get relief from the 
sedentary work that occupied eight 
hours of every day. But he kept on, 
not realizing what was the matter with 
him, until a serious illness forced phy- 
siciana to tell him that he must find an 
activity to occupy his spare hours 
tome sort of a hobby in which he could 
really feol an interest 


| Began with a Few Chisels 


Hopkins cast about vaguely. Then 
finer communicated to his mind the 
fuct that they wanted to be worl 

with something.” He immediately act 
out for the nearest tool store and the 
nearest five-, ten-, and_ fifteon-cent 
store. There he bought half a dozen 


carving tools and a cheap wooden 
frame, 

‘There are some men who take natu- 
rally to toosl, Hopkins always had an 


aptitude for doing things of a mechan 
I nature, but he didnot regard this 
‘with hie 


fe 
as anything unusual. So, 
carving tools, but 
no great enthusi- 
‘asm, he set to work 
to try and embellish 
the simple frame he 
had bought. Ina 
short time the home- 
ly pilece of wood had 
taken on a graceful 
design that surprised 
hia friends and Hop- 
king even more! 

‘That was the start 
followed a thorough study of 
the history of  woodearvi 
evenings spent in examining 
Ilustrations of the beautiful 
designs wrought in wood of 
other days; weeks spent in 
experimenting with the use of 
new tools he began to accumu: 
late; and then, a real effort to 
emulate in beauty some of the 
more simple masterpieces hy 
hhad been studying. 

All that was three years ago, 


At that time, Hopkins could 
not tell a framing chisel from 2 
fishtail gouge. ‘Today 


a brilliant “and  remuncrative 
future ahead of him as 2 wood- 
earver, knows the use of every 
woodearving tool, and has an 
{interest in life that has re 


1" sayn Clement Hop 


tools 
‘vloveSleoener sf ene of hie toclvontne 


‘stored his health and given him a joy in 
living. 

His equipment of tools runs into the 
thousands, ranging from chisels and gouges 
that will give an ineiaion of the fineness of 

to huge tools with a 2in, aw 
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a Thousand Too 


short bent gouges, 


hundred hammers, 
saws, mallet 
planes, and a lathe 
for turning out 
round pieces to fit 
some intricate de- 
sign. His tools il 
three rooms and he 
hhas 38 toolchests, 
To see Hopkins 
working in his little 
studio perched on 
the top floor of a 
typical dark-halled 
tenement in the out- 
skirts of Greenwich 
Village, Manhattan, 
you would think 
t his life working in hie 
He has accomplished 
bbe a miracle in three short 


that he had ap 
chosen profess 


Using all his 
{ frame 


are time, Hopkins carved 
scares never two alike, and then 
turned his attention to triptych, these 
shrineliie altar pieces of ecclesiastical de- 
sign, with two doors that open and dis- 
ontents, To copy some of 

designs more perfectly, 

learned the art of gilding. 
he found a ready market 

for the tools he had 


Carving a $1000 Chest 


Jor he worked, the greater grew 
Wondering what commer- 
ork had, he took several 
Avenue art dealer, ‘The 
man was that Hopkins had maa: 
tered the difficult art in so short a time 
without training. There, Hopkins noticed 
4 fifteenth-century carved walnut cheat, 
Making inquiry, he found that complete 
photographs of the chest were in a book 
the Public Library. He secured a photo- 
graph and after several months of te- 
dious labor, completed an exact rep- 
liea, making each 
part in cheaper wood 
first, to be sure of 
himeelf. For the 
ornate hinges, side 
irons, and a big lock 
and key made of hand- 
forged iron work, he 
engaged the aid of 
artisans, who dupli- 
cated it to a nieety, 
Finished, the chest 
| for nearly ‘thousand 
dollars. Hopkins had another 
chest of white wood, also a re- 
plica, but that was for his 
Orders for 
frames kept pouring in, 
even coming from Europe. 
Finally eame an order for a 
pulpit, which will far surpass 
anything Hopkin has ever 
attempted, with its symbolic 
and ecclesiastical figures to be 
one in high relief and its 
Gothie lettering. ‘This com- 
he will go on making 
‘Yet he is the man who three 
years ago did not know what 
to do because his work did not 
give him the joy of living that 
makes life worth while! 


triptychs 
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The Proper Finish Will Make Your Furniture 


Small odd pieces of modern 
furniture add greatly to the 
attractiveness of every home 
You, yourself, ¢ 
them for 
no particular trick to construct- 
ing porch swings, tables, tele- 
phone sets, ete. 


Furniture, woodwork and floors 
of your home can be made to 
monize if a little taste is used 
in finishing them. You can 
asily refinish dingy, shabby, 
cratched wood. Our method 
involves practically no expense 
Alll you need is a little time—a 
brush—and JOHNSON’S 
WOOD DYE. 


Johnson's Wood Dye is very 
easy to apply—it goes on ea 


a 


Harmonize 


and quickly, without a lap or a 
streak. It penetrates deeply, 
bringing out the beauty of the 
grain without raising it—dries 
in 4 hours and does not rub off 
or smudge. 


JOHNSON’S 
WOOD DYE 


Johnson's Wood Dye is made in 
fourteen beautiful shades, all of 
which may be easily lightened 
or darkened—full directions on 
every label 


In Wood Finishes you get just 
what you pay for. If you buy 
cheap brands you may be sure 
they are manufactured from 
cheap raw materials, cheap labor 
id the completed job will be a 
ppointment and the finish 
not stand up. 


wil 


The Johnson Line of Artistic 
Wood Finishes is complete—it 
includes Johnson's Wood Dye— 
Paste Wood Filler—Enamel and 
Undercoat—Permacote Wall 
Finish—Floor and Sani-Spar 
Varnish—Prepared Wax—and 
everything necessary for your 
furniture, floors and trim. 


If you are building or remodeling you 
should have our book on refin 
The finish of your floors 
matter of great importance, 
ul piece of hard wood may: 
bsolutely ruined with th 
finish, whereas an ordinary piece 
wood is a pleasure to the eye if we 
finished 


FREE-This Book on 
Home Beautifying 


Talla just 
apply. them. 
covering capaci 


10 tae and, how to 
=. Use coupon below. 
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Better Shop Methods 


How Expert Mechanics Save Time and Labor 


Broaching Lowers Costs in Many Machine Shop Jobs 


‘and most satisfactory way of finish- 

ing the interior surfaces of oddly 
‘ahaped holes, and sometimes the only one. 

‘Square, rectangular, and splined hol 

used in automobile construction, are in- 
variably made by the broaching process. 
While machine broaching pays only when 
done on a production basis, nevertheless, 
small broaches, such as are pushed through 
the job under @ power or arbor press, are 
eoenise more popular and more used 
“No modern toolmaker's kits complete 
i it does not contain a set of a few assorted 
square and rectangular broaches. ‘Tool 
slots in boring bars and tool holders and 
faquare and rectangular holes in jigs and 
tool fixtures ean be cut with small broaches 
that the average mechanic ean easily make 
himself, A useful sot of small broaches for 
tthe tooimaker ja shown in the accompany- 
{ing illustration. A good grade of earbon 
‘atool must be used for the broaches; a car~ 
bon content .90 to 1.10 is about right. 


Designing and Making Broaches 


In designing a broach, several things 
must be noted, auch as the kind of metal 
to be worked, the thickness of the work and 
the amount of metal to be removed by the 
cutting teeth. Thin piaces require a broach 
‘with closely spaced teeth, The amount of 
metal removed decides the chip room and 
‘the metal to be cut determines the lip and 


Bees ia often the quickest 


qd 

‘The parta of a broact 
pilot, which must be turned to a few thou- 
sandtha of an inch amaller than the hole 
into which it is to enter; the body, which 
ia tapered to allow each successive tooth to 
do its share of the cut, and the sizing por- 
tion, which usually ‘contains about six 
teoth, all the same in size, their function 
‘being to finish the surface of the hole accu- 


‘and acts as a guide member in keeping the 
sizing tocth in perfect lt passing out 
through the hole, Whenever possible, 
broaches should be made with sj 

‘ag this type takes a shearing cut, 
chattering and digging in, and, as the spiral 
effect staggers the teeth on opposite sides, 
the broach works better in thin pieces 

‘After the broach blank has been shaped 
up to the proper size, it is centered on the 
Inthe, the feed screw is geared to the de- 
sired pitch, and a tool, as shown, is used to 
ccut the spiral on the corners of the broach, 
leaving a land at least 1/16 in. wide. Tt is 
then an easy matter to set up the blank 
broach in the vise on the shaper and cut 
the teeth to the proper angle by throwing 
‘the vise over to the angle of the marked 
spiral. 

‘After the teeth have all been roughed 
‘out, the broach must be annealed to pre- 
‘vent the trouble caused by warping, which 
‘often spoils an otherwise good broach. The 
annealing takes out the internal strains of 


By Joe V. Romig 


‘the metal and softens it for the final finish 
ing of the teeth, which is usually done with 
a fine file. Care must be exercised in ob- 
taining the proper clearance angle of the 
cutting tdge, which varies from 3 to 5 
degrees. Blue paint is smeared on the land 
section before filing, so that it can easily be 
‘seen when the exact cutting edge has been 


temper determines the durability of the 
broach. A hard broach will break and a 


‘soft one will wear out quickly. An oil or gas 
furnace should be used in hardening so that 
‘the piece can be heated evenly to the proper 
temperature recommended by the steel 
‘company that supplies the steel. To heat 
‘a broach in an open coal fire invites ruin be- 
‘cause of scaling and burning. If no other 
fire is available but a coal fire, protect the 
‘broach from the flames by first laying in 
several pieces of wood, and let them char 
thoroughly. 


Care Needed in Tempering 


In the quenching, too, much care is neces- 
sary. If the broach is cooled unevenly, it 
‘will warp. Upon withdrawing it from the 
furnace or fire, immerse it vertically in a 
tub of water and stir it around in small 
spirals, increasing in size until the piece has 


{in sand heated over a bunsen burner, or in 
the open flame of a bunsen burner. By 
drawing and quenching several times the 
‘most uniform results will be obtained. In 
‘each individual drawing, allow the heating 
to take place slowly, #0 that the heat will 
penetrate to the interior of the body. For 
‘general use a broach made of good carbon 
steel should be drawn to a medium straw 
‘color, of a little darker. 

Broaches should not be used to sha 
size rough cored holes, as the sand and scale 
will ruin the teeth at’one passage, Rough 
‘or cored holes are first prepared by drifting 
‘them out with a solid drift, leaving just 
‘sufficient metal in the hole’ for the final 
sizing. Lard oil is an ideal lubricant for 
use in broaching; it finishes well and cuts 
freely. 

‘An example of successful broaching is 
fMlustrated to show the practicability of 
broaching for saving Inbor and money when 
the quantity of work is sufficiently large to 
warrant the expense of making the broachea, 

‘An automobile maker sublet a contract 
{for the machining of several thousand brake 
levers to a small machine concern, with 
‘whom the writer was at that time connected 
in the eapacity of machine superintendent. 
‘The designer of thin part of the truck called 
‘00 his print for a cored hole filed out to fit 
the squared ends of the brake shafts. When 
the lot of castings arrived, we found that 
the cores had evidently shrunk, as the holes 
were all about 1/82 in. too small. 


Last Piece “Mikes” like the First 


We decided at once to broach, and 
started that same day to drift out the scale 
and sand, while working on the broach it- 
‘self, Broaching was done on a small power 
press, and one broach machined the whole 
lot of steel castings, the last hole looking 
and “‘miking” just the same as the first. 
Tt is this exactness and perfection of ma- 
cchining duplicate work that makes broach- 
ing such a well liked and paying proposi- 
tion. Broaching appeals to the manvfac- 
turer as a means of doing high class work 
‘quickly and cheaply with unskilled labor. 
‘Some private sets of broaches I have seen 
included, besides the regular complement 
fof square and rectangular shapes, round 
ones as well, and also small ki 
roaches for cutting the keyways in 
gears from 14 in, up to and ineluding 1 in, 
in diameter. For the model builder and 
home workshop mechanic, a set of square 
and rectangular broaches will make for 
better and more accurate work. 


Shims Make Erasing Shields 


ERY thin shim stock, such as is used 

for liners for eonnecting-rod bearings, 
‘will make good erasing shields. Holes can 
bbe cut in it with a knife to permit the cor- 
reeting of small details that could not be 
erased without damaging surrounding 
arta, even with the ordinary commercial 
shield. —Joms Krtan. 
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and Now— 


A Six Inch Rule (Pocket Size) of 


STAINLESS STEEL 


by 


BROWN & SHARPE 


RUST-PROOF—will not stain or discolor, 
but will always retain its bright finish— 
clean cut graduations in 8ths, 16ths, 
32nds and 64ths, of the characteristic 
Brown & Sharpe accuracy. 


Get one from your dealer today 
Ask for No. 350—You'll like it 


[BS 
BROWN & SHARPE MFG. Co. 


Providence, R. L, U.S. A. 
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For Young . For Old, 
For Everybedy 


Remington Portable 


Typewriter 


is the universal machine for personal writing. 
Tt has every quality demanded by the indi- 
vidual user. 

Compact—fits in a case only four inches high. 

Convenient—can be used anywhere; on your 
lap, if you wish. 

Complete—with STANDARD KEYBOARD 
and other “big machine” conveniences. 

It also resembles the big machines in effi- 
ciency, for don’t forget it’s a Remington— 
with every merit for which Remingtons are 
famous. 

Sold by 2,500 dealers and Remington 
branches everywhere. 

Wri illustrated “For Ye 
For Eerbody Ades Bebe of 
REMINGTON TYPEWRITER COMPANY 
374 Broadway, New York 
iene hitler 
tus, SO.cenia each. $3.00. docen 


DETER sHor METHODS 


Machinist Can Make His Own 
Angle Iron Pattern 
By Henry S. Laraby 

AN ANGLE iron of cast iron is generally 
recognized as the most accurate of all 
the angle iron family. "It seldom changes 
when once it is thoroughly seasoned, 
Making it is much cheaper than to hog an 
angle iron from a block of steel, and is much 
Jess discouraging, especially if the steel hap- 

pens to erack in hardening, 
‘Aluhouigh the making of a wooden pattern 
fs domewhat of « mystery to many mechan- 


Be Rect 


cs, i is really quite easy to provide one for 
this angle iron, and after the pattern ia 
sade, the cost of casting i amall, T made a 
pattern at one time and pold the castings in 
the toolroom for four dollars each, and they 
coat me only 80 cents. The pattern has 
been simplified as much as possible and ita 
merely necessary to follow the dimensions 
without considering the allowance neces: 
sary for finish and shrinkage, which have 


bet 
sy 
Weare 


been taken care of in the drawing. The pat- 
tern is shown both before and after the 
draft is put on. 

‘The heads of the nails are set below the 
‘surface of the wood and the pattern is sand- 
apered and given one coat of shellac. 
‘After this is dry, the pattern is again sand- 
apered. The nail holes and the corners 
are filled with wax and two more coats of 
shellac are applied, care being taken to 
allow each coat to dry thoroughly and to 
‘sandpaper the pattern after each coat. The 
pattern is then ready for the foundry. It ia 
best to have the east made in gray iron, 
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Vith SARGENT PLANES 


‘making things” / 
is pure delight! 


Why, the job is half done when a fellow starts with tools as 
fine as these Sargent Planes. And it’s easier to do the careful, 
finished work you can be proud of. See these planes at a 
dealer's to-day. Buy them and realize tool perfection! a 


an Pooket Plane 


Auto-Set Bench Plane with the new chromium steel cutter that keep 
rigid it will not chatter on hard wood and knotty or other 


edge. 
difficult surfaces, even when cutting across the grain. It may be ad- 
juited quickly for coarse or fine cuts. The clamp, when replaced after 
removal, will always return to its original position, A fine, eapable, all- 
round plane for your workshop. 


Steel Pocket Plane and Steel Block Plane are light and indestructible, They 
te pacenary Dendy for Sting comer, te. and for the Gece Se 


ishing touches to your 


SARGENT & COMPANY 


New Haven, Conn. 


50 Water Street 


SARGENT 


lools & Hardware 


Five New Ways 


To whiter, cleaner, safer teeth—all late discoveries 


Dental science has been seeking ways 
‘to better tooth protection. 

‘All old methods proved inadequate. 
‘Tooth troubles were constantly in- 
creasing. Very few excaped them. 
Beautiful teeth were seen less often 
‘than now. 

Dental research found the causes, 
then evolved five new ways to correct 
them. 


‘The chief enemy 

‘The chief tooth enemy was found to 
bbe film—that viscous film you feel. It 
lings to teeth, enters crevices and 
stays. 

Food stains, ete., discolor it. Then 
ft forms dingy coats. Tartar is based 
fon film, Most teeth are thus clouded 
more oF lens. 

Film also holds food substance which 
ferments and forms acids. Tt holds the 
‘cide in contact with the teeth to cause 
decay. Germs breed by millions in it. 
They, with tartar, are the chief cause 
of pyorthea. 


Much left intact 
Old ways of brushing left much of 
that film intact, to cloud the teeth and 
night and day threaten serious damage, 
‘Two ways were found to fight that 
film, One acts to curdie film, one to 
remove it, and without any harmful 


Pepsadéent 


The New-Day Dentitrice 


‘A scientific film combatant, which 
whitens, cleans and protects the teeth 
without the use of harmful grit. Now 
advised by leading dentists the world over. 


scouring. Able authorities proved those 
methods effective. They were embodied 
in a tooth paste called Peprodent, and 
dentists the world over began to urge 
its use. 

Other essentials 

Other effects were found necessary, 
and ways were discovered to bring 
them. All are now embodied in Pep- 
sodent. 

Pepsodent stimulates the talivary flow 
Nature's great tooth protector. 

Tt multiplies the alkalinity of the 
saliva, That is there to neutralize mouth 
‘acids, the cause of tooth decay. 

Tt ‘multiplies the starch digestant in 
the saliva. That ie there to digest 
starch deposits on teeth which may 
‘otherwise ferment and form acids. 

Tt polishes the teeth so film less easily 
adheres. 


Prettier teeth came to millions 
One result is prettier teeth. You see 
them everywhere—teeth you envy, 
maybe. But that is only a sign of 
leaner, safer teeth. Film-coats, acids 
land deposits are effectively combated. 
‘Send the coupon for a 10-Day Tube. 
Note how clean the teeth feel after 
using. Mark the absence of the viscous 
film. See how teeth whiten as the flm- 
coats disappear. 

(Cut out the coupon now. 


10-Day Tube Free " 


‘THE PEPSODENT COMPANY, 
‘Dept. 726, 1108 S. Wabah Ave., Chicags, I 


‘Mail 10-day tube of Pepaodent to 
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‘BETTER SHOP METHODS 


Machinist Can Make Angle Iron 
(Continued from page 84) 


The casting should be milled on the in- 
side and worked off on the outside in a 
shaper and laid aside for a week or more to 


season. It should finally be ground all 
over, except, of course, the inside. If the 
ieray iron is close grained, it will hardly be 
possible to tell the piece from steel when 
finished. 

‘The small V may seem superfluous to 
some mechanics, but for any of the finer 
| grades of work, such as gage or tool making, 

it will prove invaluable, as when it ia 
needed, it is needed badly, The V on the 
top edge is for holding bosses and the like. 

Some machinists may consider the di- 
mensions T have given too light for avera 
work, although they are those I have used 
for my own angle iron. It is, of course, 
simple matter to make the pattern a little 
heavier; both legs, for instance, ean be 1 
in. thick, the bracket 34 in and the 
finished dimensions in proportion, 


| 
Large Wrenches from Discarded 
Ford Radius Rods 


RUGGED and substantial wrenches for 
tightening or loosening the nuts hold- 
ing spring clips and automobile wheels may. 
‘be made in a repair shop—where many of 
them are required—out of bent and broken 
front radius rods from Ford ears. 

‘An 16-in, section of the radius rod, with 
the eye at the end, is cut off and the end in 


Wo sTuRDY socket 
Whencnes 


Sees Co 


EAT En oF Roo 
Kepner aso 
Buonae ot Bane 
AFTER sina 
ASrELLaTED WUT 
eg Wit 100 Bown 


Pewerfo tole for hegyy work ar eulehty 
forged from old auto parts i 


heated red. The eastellated head of a nut 
is started in the eye after the red hot end 

| of the rod has been placed over the hardy 
hole in the anvil, and the whole nut is 

| driven through. While still hot the end 

| is plunged into brine. 

| ‘The whole process of converting a radius 
rod into a wrench of this type takes leas 

| than ten minutes, and the resulting tool 


stands up under the hardest usage. —F-A.Y, 
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Creative Work 
demands 


ConFIDENCE in your tools is the first 
step toward a good job—whatever you're 
attempting to make or repair. 

That Nicholson Files are known and used 
by thousands of mechanics and skilled 
artisans in every civilized country, is proof 
positive that they have earned the con- 
fidence of men who know good tools. 
Nicholson Files are scientifically tem- 
pered to hold their cutting edge under 
hard service. They feel right in the 
hand, cut right from the start, and save 
time and labor at the work bench. 


When you tell your dealer you MUST have 
a NICHOLSON, you'll get the file you want. 


‘olin engine showy tnaiontroblen 


NicHOLson FILE Co. 
PROVIDENCE ,R.1.,U.S.A. 


He smokes 
a meerschaum pipe 


fifty years old 


Packed with Edgeworth he | 


thinks no other pipe can 
compare with it 


We have ran on the case of three 
generations of pipe smokers preferring 
the meerschaum pipe to all other 
pipes. Not only that, but all three 
generations smoked the same meer- 
schaum pipe (in turn, may we be 
allowed to add). | 
For further details we refer directly 
to the present owner of the ancient 
pipe. 
“Dear Si 
rcerychiaun 


"here un have a 
father. When he died, 
be. willed ie to. my 
father, who emeked 
<ctinualy throughout 
ince | 
“When thepipe came 
me Tne litte 
tlhons about seewpt: 
inthe fay Fen 
ia iH 
fe radian 


Eijgeworthe 
“From that day 
acd 
. 7 smoked no other 
RE i eyed 
en wm 
ret all the Lyk apo out of smoking there 
Vn) irae day or night. 
zi 


‘m prejudiced, but that’s the 
about pipe smoking. And that’s 
T intend to feel as long as you 
6 to make Ealgeworth,” 

Well we can reanure our correspondent | 
on that point, for we intend fo goon ak | 
ing Eilgeworth just as long as there are | 
intokaes who woold give wp seoking lf they 
couldnt get Edgeworth, 

“And we inter! to go.on making friends 
tor Bagewoet hy vtting oat tore fee 

So i you haven't tried Edgeworth, send 

your name and address and we will in 
imellatly forward to you generous hey 
tt both Edgeworth Plug Slice ant Reads 
Huet. 

For the free samples, address Larus & 
Brother Company, 59 South @ist Street, 
Richmonl, Va. Wf you will alco 
aime aod uidren of your tohecco dear. | 
it will make it easier for 
worhepdaty fyou mond ce | 
" se Retail tebacen Meats ry 
jobber cannot supply you with Edgeworth. | 
Har € Brother Company ‘vill aly sen 
you preven! by pared pet a coe: er tre 
‘Taek son of cay tat el ageecnth Pog 
Slice or Hendy-Rtuive forthe same price | 


way Lf 


JETER SHOP METHODS 


Chassis Frame Converted into 
‘Strong Shop Truck 


SLIGHTLY bent and otherwise useless 
‘auto chasais will serve for the frame 
of a shop truck. Use solid steel shafting 
for the acles und clamp them to the under 
ide of the frame, as shown. Handles may 
bbe provided at the rear so that the truck 
can be pushed back and forth. It is 
tended mainly for use along alleys and bins, 
where the track does not turn to the right 
or lett. 
Planks 2 in, thick are fastened to the 
frame to serve as a bottom for the truck. 


A truck for heavy wor that will stand 
nena’ abuse 


‘This is done by drilling holes in the channel 
fron and riveting on the boards. The 
wheels can be provided with solid rubber 
tires if the noise of the cast iron wheels is 
‘undesirable.—DaLe R. VAN Horx. 


Running Solder in Strips 


JN THE small shop, where expenses must 
bbe kept down, it'is customary to buy 
solder in its cheapest form—the pound bar. 
‘There are many jobs, however, that could 
‘be executed more easily ifthe solder were in 
the form of long, narrow strips similar to 
the higher priced commercial wire solder. 
‘To make such strips itis merely necessary 
to use a simple cast iron ladle with several 
‘small holes 
drilled through 
the bottom, 
close to one of 
the sides. ‘The 
ladle ia tilted 
back a trifle 
and half filled 
with molten 
solder in such 
a way that the 
solder will not run out. It is then earried 
over a smooth iron plate and turned so 
that the solder runs out of the holes and 
forms long, narrow strips, as shown. 
‘These harden immediately upon striking 
the cold iron and ean be removed as 
soon as they are poured.—C. M. WiLcox. 


‘Shopmade wire solder 


Marking Holes to Be Bored 


MACHINE. shop making up some 

plates that had to be dried: with a 
large number of holes, but that could not 
be conveniently handled in a drill jig used 


the special marking punch illustrated. 
‘The tool was 

‘turned from - 

rolled steel and 

the V- marking 

edge was made cao/eqsem 

the diameter of Sn "ive 


the holes that 
weretobe drilled. 
‘The center ex- 


| tends beyond this edge and serves for locat- 


ing the punch accurately. The tool was 
tempered, s0 that the circumference of the 
holes to be drilled could be marked dis- 
tinetly after their centers had been fixed 
with a prickpunch.—L. 8. R. 
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Clearness of Tone 


sensitiveness in receiving 
signals overa wide ranj 
comfort, and adjustabil 
ity are the distinguishing 
characteristics of the 


Stromberg-Carlson 
Radio Headset 


Made by a firm which has 
devoted 8 years to the man- 
ufacture of radio apparatus, 
backed by 28 years’ experi- 
ence in the manufacture of 
high grade telephone equip- 
ment. 

The forked cord construction 
permits the separation of the 
receivers so that two observers 
may “listen in” simultaneously, 


Order Stromberg.Carlton appa: 
fats. through your electra 
tmerchandive dealer or write for 
{ree blot Nosi029.P-S desert 
Ing exclusive Stromben 
fetures 


STROMBERG-CARLSON 
TELEPHONE MFG. CO. 
ROCHESTER, N. Y. 


‘you would pay the jobber. 
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The Symbol of 
‘Saw Value 


Sz SAWS 


Non-Breakable Hack Saw Blades 
Cut Faster, Easier and Do Not Break 


Put an Atkins Non-Breakable Blade in your hack saw frame, and 
you'll feel the difference at once. It will saw the toughest metal 
much faster and easier than ordinary blades, 
hold its cutting edge longer, and will not break. 


‘There's a reason, These blades are made of selected 

el, and are hardened and tempered by an exclusive 
gas-and-oil process, which gives a hard, keen cutting 
edge and a tough, flexible body to the 


Atking No. 10 “Ea 

Grip" Hack Saw Fram 

Adjustable from 8 to 12 
inch blades 


You can eliminate losses of time and money due to 
He blades, by using Atkins Non-Break- 
Saw Blades. . Prove it for yourself. Send ten 
cents and tell us what metal you want to cut, and we'll 
send you a sample 8 or 10 inch blade that will out-cut 
and out-last any other blade. 


“A Perfect Saw for Every Purpose” 


No matter what kind of a saw you require—hack saw 
back saw, compass say ole saw, cross-cut saw, Ci 

buck saw, meat saw, pruning saw, portable drag saw machine, or in 
Get These FREE fact, any saw for any wood or metal cutting purp< ‘Atkins offers 
Books on Saws you a sav that will do the work quicker, better and 


saw for every ust, 
tnd fil saws and gives helpful tables 
Tg 

Care of Sews" explains in detail the 
tue and care of hand saws and eros: 
ct saws, 

“Hack Saw Chart” shows the cor- 
rect hack saw blade to use for each 
Inetal-eutting job. 


er Steel” used exclusively in Ad 
Rac casuals Soe ena? highest grade saw steel made. It takes a keener edge, cuts { 
(eon see pa ankers noel on easier, stays sharp longer and needs less filing to keep it 
the margin ofthis page ad mal eto than any other saw. 

ustoday. 


” The name Atkins on a saw stands for the utmost in saw value, It 
noite snow has won that enviable reputation because at the bench, in the machine 
ped shop or wherever Atkins Saws have been used, they have proved to 
This book is full of be the best money can buy. 
helpful shop hints, 
and tables.” Worth 


Sece | E, C. ATKINS & CO,, Inc. 


purpose and con Dept. D-20 


[eagtondns 
fg] INDIANAPOLIS, IND. 

pt 

iareeenn Makers of “Silver Steel’ Saws and Tools sold by Lead- 

ae ing Hardware Dealers and Jobbers. Mill Supply Houses 
and Factory Branches all over the world 


“hace honeet. serving mens 
Ther nat ita Wand MN, 
‘Sct HOW acd WARE ond WHE 

WHAT was the Declaration of London? 
WHATare console? 

WHY does the date forEaster vary 
fromyoar fo Year? 

WHEN ond by whom was the great 
Pyramid of Cheops bull? 

HOW’can youdistinguish a malarial 
mosquito? 

WHERE is Conberra? Zeebrugge? 
Dethi? 

WHO was MotherBunch? Millbey 
of the Slashes? 

‘Are these “six men" sensing you too? 
Give them an opportunity 

‘by placing 


in re home, office, school, 


club, shop, library. This | 
“Supreme Authority” in all | 
knowledge offers service, im- fl 
mediate, constant, lasting, | 
trustworthy, Answers all 
kinds of questions. A century 
of developing, enlarging, and 
perfecting under exactingcare 
and highest scholarship in- 
sures accuracy, completeness, 
compactness, authority. 

The name Merriam on Web- | 
ster’s Dictionaries has a like | 
Significance to that of the 
ment’s mark on a coin. The New 
IntexnaTionatisthe final author: | 
ity for the Supreme Courts and 
the Government Printing Office | 
at Washington. 

rameter ee shat 


"Nielare “ce Te thee saming_ | 


aa nee cule Ded 
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BETTER SHOP METHODS 


Making a Small Sheet Metal Punch Press 


By Robert S. Lewis 


ORK often done on 
‘sensitive drill presses, 
such as drilling rivet holes in thin sheet 
‘metal, could be accomplished more quickly 
and cheaply on a light punch press. Also, 
in the experimental departments and in 
the model building workshops of amateur 
mechanics, small punch press is » handv 

A punch can be made with little tre able 
i square bar stock is used for a frame. For 
punching sheet stock up to 34 in. thick the 


with the need 


pieces of steel 
connected 
with two Sf 
in.cap screws, 
which run 
through the 
two round 
pillars, 
shown. The 
turned and 
drilled out of cold 
rolled steel shafting. 

‘The bottom part of 
the frame is mounted 
on an fron base, 
which ia. secured to 
the workbench by Ing. 
screws, 

‘While individual 
punches are usually 
necessary, a single 
piece will answer for 
the dies. This die 
plate, made of tool 
1, is fastened to 
F member of the frame with a 14-in. 
flat head machine screw. It is indexed 
by means of a small index pin. 
ing this die plate, drill all ‘the index 
holes as accurately as possible, clamp the 
die plate on the frame, and by using a 
sharp center punch in the punch holder, 
mark off the location of the holes; then 
rill and ream them to actual size. 

‘Square, triangular, or any shaped holes 
can be made in the plate. A tgin. hole 
central with the punch will allow the 


Io 


Leather Strip Prevents Screw Jamming 


JIS sometimes necessary 
to make a eap similar to 
that shown in the illustration, 
the outside having to be turn: 
ea up smooth In a lathe. 
‘Where there are quantities to 
do, make an arbor to fit on, 
or in, the spindle of the lathe. 
‘Where there ia but one or two 
to make, chuck a piece of 
scrap cast iron in the lathe 
chuck and make a temporary arbor. 

Place a narrow strip of leather around the 
arbor between the shoulder on the arbor 


blanks to fall through. 

‘The upper part of the 
frame is mounted squarely on the pillars 
in line with the lower part and is slotted 
for the adjustable guide bolt. It also is 
Grilled on the forward end for the Ti-in, 
punch holder spindle. ‘This punch holder 
1s flattened on its front fuce and is held 

‘om turning by a 5/16-in. serew and jam 
nut. On the punch holder is a special 
collar, which carries a thread for the punch 
retaining screw and also serves to prevent 

the punch 
holder from 
fying out of 
its hole, 

A rather 
heavy spring 
fs placed bee 
tween the 
conical head 
‘of the punch 
holder and 
the frame 
top. It cush= 
fons the blow 
after the 
punch has 
‘kone through 
‘the metal and, 
returns the 
punch and 
spindle to 
their upper 
Position. 

To the side 
‘of the upper frame fs 


when the punch is 
being drawn up | 
Uhrough the punched 

An adjustable 
guide is to 
punch a line of holes 
‘equally distant from 
the edge of a plate, 
‘This can be removed 
so that there will be 
‘4 total clearance of 334 in. 

‘The hammer used to operate the punch 
should weigh about 5 Ibs. Punches are 
made of 3%-in. drill rod suitably hardened 
and drawn. The die plate is machined up 
and algo hardened and drawn; it should be 
‘8 good grade of carbon tool steel. 


, it will prove a valuable tool and | 
will be appreciated by the workmen because | 
of its small size and large capacity for 
work, 


and the face of the cap. Then, 
‘when the job is done, pull out 

the leather and the eap can | 
bbe unserewed with the fingers. 

‘This method prevents the 

pressure of the cut from fore- 

ing the cap against the 

shoulder of the arbor so 

tightly that it is difficult to 

remove without marring ot 

damaging it. 

Be sure to use a 

collar or ring, 80 thi 
‘upand the strip taken off easi 


of leather, not a 
ne end can be pried 
<W.D.T, 
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Make Your ’23 Vacations 
Evinrude Outings 


eh 


king—you, who 
7" to “week-end 
is the time to plan this year’ 


EVINRUDE MOTOR CO. 
125 Evinrude Block, Milwaukee, Wis. 


* Evinrude Inboard Motors 


EVINRUDE 


TER 
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Attachment Cuts Worms and 
Keyways in the Lathe 
By James Ellie 


"Ti popularity of worm and wheel re- 
duction units among designers of vari- 
ous classes of machinery has made it neces- 
sary for our shop to make a great many 
‘worms at various times, and we felt the 
need of a process more efficient than chas- | 
ing, yet not requiring costly equipment. | 
‘The writer therefore designed the attach- 
ment illustrated. Since it was built, other 
uses have been found for it that are almost | 
‘as valuable as that for which it was de- 
signed 

‘The device issimply a milling attachment 
for the lathe. The spindle is arranged to 
takeasmall end mill theshape of the thread 
to be cut, and the lathe is geared for the 
correct lead, as in chasing. Power for the 
cutter is provided by an electric drill 


clamped to a bar. The spindle is con: 
nected with the cutter spindle with a small 
universal joint. The average electric drill 
found in machine shops and garages has 
ample power for this work. 

The head of the attachment is cast iron. | 
It is provided with a key to fit the alot i 
the compound rest of the lathe. ‘The dis- 
ance X is made to fit the lathe to be 
‘used, the spindle of the attachment must 
bbe the same height as the lathe spindle. 
‘The type of bearing for the spindle may be 
varied to suit the builder, but a tapered 

shown is probably the best if 
made, as it permits quick and 
accurate adjustments and at the same 
time is very rigid. A steel or bronze 
washer is doweled to the head and behind | 
it are several washers of thin metal or | 
paper, which are taken out when wear 
‘oceurs to let the spindle go deeper into the 
tapered hole. On the other end of the 
spindle two adjusting nuts are provided. 

A hole is drilled to take the 1-in. bar to 
which the electric drill is clamped.» Set- 
serews hold the bar in place. A hole for a 
large headed bolt to fasten the attachment 
to the tool block of the lathe is drilled close 
to the center of the casting. The steel 
spindle has a shoulder on one end to take 
‘the end thrust and is threaded at the other 
for the adjusting nuts. The hole in it is 
ored to fita No.2 Morse taper shank anda 
7/16-in. hole is drilled through to take a 
draw-in bolt with a thin head for securing. 
the cutter. The back end of the spindle is 

1 (Continued on poge 04) 
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Any G: 
od 


ving Se 
ret 


‘own a good receiv- 
ing set without Maj 

navox equipment, is like 
having, your house prop- 
erly wired and then using 
only small, feeble candle- 
power lamps in the 
sockets! 


Whether placed in theay- 
{| erage living room or large 
dance ‘Magnavox 


hall, 
flood: 


music oF speesh—its vol 
ume perfectly controlled 
from "the Mauavox 


Power Amplifier con~ 
cted specially for it. 


Combination R-3 Repro- 
‘ducer and 2 stage Mower At 
plier (at illustrated) 


R-2 Magnavox Reproducer 
‘sith 18einch horn: the utmoxt 


RM 
‘with Idsinch curvex bor 
Torhomes, offices, ete. 


Model G Magnavox Power 
‘Amplifier insures genting the 
possible power 


wwox Reproducer 
eal 


The Magnavox Co. 
Oakland, California 
Sew Yes 370 Even Aven 


We orbs aig and 


DAARMANOX 
che Power Amplifier 


lucer 
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THE SIXTH SENSE OF INDUSTRY 
Control > <> 
You Hear Famous Artists— 
Prag. dio the occa tence iia Sure onal a ie 
tenor fairly shake the walls, the soft control of temperature—the 
melody of a woman's voice charms ee sense”—plays its silent but vitally 
ive Tempe ature Indicating, Recordi 
ings by the sense of hearing, and Controlling Instruments furnish 
that reproduces the sound waves, lie has become as much a part of the 
rears of past toil and present accuracy everyday industrial world as the sense 


Thanks to the “Sixth Sense” 
glorious tones of a famed Sion of the original my, the 
important part. The record of Tycos 
to be sure, But, behind the miracle the means whereby this "sixth sense” 
Inthe perfection of every detal of the of hearing fee, ‘The records you isten 


phonograph and record. Consider the to are perfect because the records. of 
record itself. Tt is a tough, elastic sub- the Tycos Instruments that controlled. 
stance, composed of certain compounds the temperatures employed in their 
that must be accurately blended. In physical production were perfect, 

this process, Heat is employed. The "Listen then, to the veke of Ameri 
control of this temperature must be can Industries—the voice that _pro- 
‘exact ifthe finished blank” is to prove claims. the 8,000 

properly “susceptible i 
the sound waves when 


Of this master record. itsel(—behind 
every step in its plating and electro- 


Manufacturers 
‘What is your problem of applying this “sixth sense" to your plant? What 
make? Write us and literature on any instrument or type of instrument 
sent you'promptly. Tycos experts are ready to adviee on ite application to you 


sie 


Your dealer will show them to you. Ask un on a postal, 
for booklets on any of the above. ‘i 


‘TYCOS and the MEDICAL Profession 
Splygmomanameter, Pocket and Ofice type 


ERS 
Fore items 
Baie oe Rega 


Taylor Instrument Companies 
S.A. 


Tycos Jemperature/nstruments 


INDICATING : RECORDING - CONTROLLING 
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Attachment Cuts Worms 
Continued from pose 02) 


scutved or “eae” to tu socket wrench 
‘Said looly over he end of te 
Sina Te eta res eran nent 
SF senity fae nner te mts 
Sutfped tat be lined osenytadte et 
| mit the motor to be removed with very 
| ite roils” The weet Yat be Soc) 
| enoue fo go over thebestof tae ba eh 

Geakent Snel'oneagh too te aa 
hae 

Tn caters ae made of too steel. For 
| to aa estey retest 
| Inger nee bee tare four eee 
| 


cutters are all made to the ine 
cluded angle of 29 degrees and vary for the 
diferent pitches by the sizeof the small 
diameter Y. 


How the Device Is Operated 


After the attachment is bolted to the toot 
| block and the drill the lathe 
| back geared and the 


HARDING - 


i Toska Rese your deton rect lead are put on. The blank is put be- 
tween centers and the cutter set to cut the 
a correct depth by measurement or by usin 


the micrometer dial of the lathe. The ears 
riage isrun away from the work and the nut 

engaged, The belt is pulled by hand i 
the cutter i almost up to the work 90 that 
of the parts is taken 
started and the pull- 
ing of the belt by hand continued, “Asthe 
‘cutter enters the work, the behavior of the 
motor will tell whether the feed i 
Established 1911 ‘or too alow. If the feed in too fa 
A rill will slow down, giving warning and 

protecting the cutter from breaking. "Ca 
hhould be taken to see that the feeding 
is regular and continuous. Do not jerk 
the belt. On small worms only one cut 
— Sneed be taken but on cane pitchn i 
CHEMICAL APPARATUS | visable to divie the work Hetwoen two 
LABORATORY SUPPLIES | |. lithe thread ia multiple, the Index 


ing is accomplished in any’ of the usual 
and CHEMICALS ways, such as moving the carriage a defi- 


iron Pioe tat st nite distance, In cutting steel copious 
weal Levee |} | ssppiy of if or cutting compound should 
be directed on the eutter. 


Cuts Splines and Keyways 


Another use to which this device 


yor 
SINGLE 


Think of it! $175 paid to F. L. Bennett, 

Amsterdam, N, Ys, for one miechanical 
drawing. 

‘Any youne man can savy duplicate Bennett's 

Stine ke i di 

fou are 


cy 


He 
itt 


‘gears of other projections in piace, 


Spatd keyseated without trouble with this device 
ing wilshow you hom Sete othe | | by using a small end mill 
sneer NeTanta Tod = 


‘We have built another of these attach- 
ments to ft a large lathe, 32-n. swing, and 
| the attachment is used almost exclusively 
| for keyseating. Large work that has been 
tured up can be keyseated before being 
taken out of the athe, which effects a cone 
siderable saving of time in handling. Such 
‘work as heavy" rolls too large to put. on 
the milling machine table, complicated and 
cumbersome parts, such :3 dough mixer 
beaters or multiple throw crankshaft, may, 
- a ie be put between centers and. keyseated 
nig patie parate he in a'short time. “This large attachment 
I amen fabee cutter ‘with No, 2 shanks, has 8 
‘osts Nothing to Find Out worm and wheel drive of 10 to one ratio, to | 
pera pens Be Magee : ire mere power to Gre eutse ad toe 
‘Setpmnsts cathe Pad Lt electric drill stands parallel to the lathe: 
Bint expert “Send for FREE book “Lavpsase ——- -- 
ae eee A suicHTLY glazed emer; 
sTER DRAFTSMAN BITTING Droduce a high polish on : 
eas ‘Dept. 253 ‘ordinary pebble rubbed on the wheel will 
38th amd Wallace” PHILADELPHIA, PA, Produce the proper glaze for this purpose 


‘is inde datteme fa 160, 


Drawing Outfi 


FREE! 


othe who act at once we ofer « complete 
Epcot Bd "HTT Seales 
Serdy an ordinary 007 


Blue Print fic susne iy Pos 


Hl 
ae 


ile 
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NOTWITHSTANDING its tight weight, the Eito is the 
most powerful outboard motor — not just 

someone's “say-so”, but by actual piston displacement. 
need this extra H. P. to get speed from ordinary substantial 
boats—to buck river currents or headwinds and to carry loads. 
‘The Elto is the fastest most powerful light weight motor. 


Easy starting and safety steer- 
ing make it the family motor. 
‘You'll find no hard, stubborn start- 
ing with the Elto, because its Hot- 
Shot, waterproof battery gives it 
spark so intense—so big and 
powerful, independent of cranking 
speed, that anyone can start the 
Elto with a quarter turn. 

Safety Rudder Steering — does 
‘away with all possibility of danger- 
‘ous pivot turning — lets you steer 
with tiller rope from any part of the 
boat — frees your hands for rod or 
gun except at turns — frees them 
from constant holding toa tiresome, 
shaky steering handle. 

Fastest on any type of boat. The 
Elto has proven beyond all dispute 
to be the speediest, most powerful 
‘outboard motor. Wherever stock 
modelsare used, Elto leads in speed. 


Dealers and Demonstrating 
‘Agents write for proposition— 
territory still open. 


tome good 


Elto Outboard Motor Co. 


Deot.AA, Misra. HomeBidg. Milwaukee, Wis: 


As light as right. Ole Evinrade, 
the pioneer outboard motor design- 
er, who builds the Elto under per- 
sonal direction, can be trusted to 
find that point where light weight, 
power, speed, and durability meet 
—to build light, but with no sacri- 
fice of power, ‘speed, bearing of 
‘wearing surfaces, 

Ole Evinrude has built years of 
trouble-free service into the Elto. 
‘Ask for this, his latest motor, by 
name—the ELTO. The fast, light, 
easy-starting, vibrationless, 3 H. P. 
‘Twin. Grease-tight gear housing— 
silent underwater exhaust — quick 
reverse — weedless construction— 
folding rudder. Goes into carrying 
case without taking apart. Sym- 
metrical design, beautiful finish. 
‘Write for catalog. 


Light Twin 
As light as right” 


Safety Tilting and Floating 
‘Type Propeller Shaft Prevent 
‘Bearing Wear 
{have foundin ousbeard motor bullding that 
Seelbancne faba ae acura, 


ELE was patting in long hours at un- 
‘skilled work. His small pay scarcely 


Insted from weeis to week. | 


BETTER SHOP METHODS 


Adapter for Lathe Tailstock 
Holds Small Drill | 


HOLD small drills in the tailstock | 
of the lathe ordinarily requires either | 
| asmall draw chuck or a wrench chuck with | 

a Morse shank to fit in the spindle. A | 
special adapter, made as illustrated, will 
take the place of such a chuck. It is a | 

imple piece of bar stock turned with a | 


Simple in construction, this adapter serves 
emote ache far anal el 


oll sity gther men promoted: | Then 
yrned the reason. ‘They had special 
training. He made up his mind to get | 
‘that kind of training. 

We sent to Seranton coupon lke the one 
velo. “hat 'was his fret tap upwan | 

"The reward waa not lone coming-an incrense 
salary Then, he was made Foreman, Now 
eB Stperintenden. 

‘Te pant shows what a man ‘eth ambition ean do! 


oS 


EARN MON 
va 


EY 


sen nya ee 


AT HOME 


Build Radio var 
ont, Fart 


| Clamps Quickly Made from Short 


Morse taper shank and drilled with two 
holes, as shown, to accommodate the drills. 
‘The forward hole can be made to fit a 
in. drill and the small hole a 14-in. dri 
Other shanks ean be made to accommodate 
other drills, if necessary. 

‘The hexagonal end is for the purpose of 
taking the tool out of the spindle, while the 
lengthwise slot, which nearly severs Ul 

hank, allows the two sides to grip the drill 

when the shank is driven into the spindle 
hole. ‘This unusually simple adapter is 
readily made up and saves much time and 
inconvenience in mounting a drill.—G. A. 


Lengths of Channel Steel 


IN EVERY shop large clamps, small 

clamps, wide clampa, and all kinds of | 
clamps are constantly in demand. Good | 
serviceable ones may be made from ends of 
structural channels. These are cut up in | 
convenient lengths and tapped for one or 
two setscrews, as shown. The acrew is 
then used to clamp the work against the | 


‘one on Two Serscmew 


‘opposite flange of the channel, and for fine 
‘work a block can be interposed between | 
the work and the point of the screw. 

For holding work on the drill-press table, 
for securing parts together while riveting, 
for holding long stock while sawing, and 
for hundreds of other purposes, these 
clamps will be useful. Whenever a length 
of channel is available, itis well to seize the 


opportunity to make one or more.—M.B.K. 
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Good Tools 


for the things to be made 
and “fixed” 


DD jobs of carpentering and tinkering. 
Always bobbing up—aren’t they? You'll 
sidestep them, every time, if you have to work 
with poor tools. You'll tackle them, every time, 
if you have workmanlike tools to give you a 
lift. And you'll do a job you're proud of. 
For 55 years we have been making tools as well 
as we know how. Today it is safe to say there 
is not a community in all Christendom where 
Millers Falls Tools are not used by people who 
respect fine tools. 


Pick up a Millers Falls tool the next time you 
are in a hardware store. You may not be a 
master mechanic, but you don’t have to be to 
know that Millers Falls tools are a joy to work 
with, They have the “hang” and balance that 
only good tools have. 


MILLERS FALLS COMPANY 
Millers Falls, Mass. 


Manufacturers of Carpenters’ Tools, Hack Saws 
‘and Automobile Tools 
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BETTER SHOP METHODS 


cr 


RADIO 


POPULAR SCIENCE 
MONTHLY 


Will Furnish a Reliable Blueprint "Sp zastaz™tsbe ir'th'se pine 


For men who like to make things at home with tools 
POPULAR SCIENCE MONTHLY is now publishing, in addi. 
tion to its popular woodworking plans, an invaluable radio 
blueprint. This blueprint is easy to understand; the receiv- 
ing set described requires the purchase of the fewest possible 
number of parts. 


Should Receive 500 Miles 
Under favorable conditions, if a long, 
high aerial is used, this receiving outit 
will receive 500 miles.” ‘The blueprint 
Contains working drawings, instructions, 


lar Science Monthiy, 
225 West 39th St., N. ¥. City 
Enclosed fs 25¢ for which please send 
‘me the blueprint of the two-stage regen- 
ferative recelving set. 


‘Address 


How to Make 
Things Electrical 
Haye the fun of doing it 

yourself and save 
half the cost 
This book gives directions for 
mating hundreds of electrical 

Bee cis don oad te progs 

‘The simple directions and many 

drawings make the work easy. 

429 pp. Price, $1.90 post paid. 


TWENTIETH CENTURY 


Recipes, Formulas 
and Processes 


10,000 Practical Formulas—The 
Best Way to Make Everything 


Popular Science Monthly 
225 Went 20th Street, New York 


Block Fixture for Forming 
Flanges on Copper Pipes 


GUCCESS in making gasoline and oil line 
‘connections that will not leak depends 
mainly upon the flanging of the copper 
pipe. A shallow or an uneven flange is 
difficult to draw up firmly enough to pre- 
vent leakage, and there is danger of strip- 
ping the thread from the coupling in an 
‘effort to tighten the joint. 

A fixture made as ilustrated will flange 
the pipe to form a perfect seat and yet 
| save considerable time over methods that 

involve the use of a hand flaring tool or 


SECCREW WIM COREA, POE 
ere ¥s 


Con 0m netncraw flares pipe for 
| ssn Fowahihe dndel Tne coneStons 


punch and hammer, The device consi 
Primarily of a block in which holes have 
‘been drilled of diameters slightly lesa than 
the stock sizes of pipe. ‘These holes are 
countersunk and the block ia eut in two 
after other holes are drilled and tapped 
for screws to hold the sections together. 

‘A block shaped like @ square C clam 
‘made to fit over these parta. A }-in, 
serew is fitted into the clamp, as shown, 
and the end of it is ground to a conical 
point. It is then only necessary to place 
‘the pipe in the fixture and screw down the 
| setecrew. The pipe will not split unless 

it is hard, under which circumstances it 
‘should be annealed by heating and quench- 
ing in water.—L. D. J. 


| — 
| Special Lathe Tailstock Tool 


ALTHOUGH many mechanics use only 
lathe tools erected in the toolpost of 
‘the lathe eroas head, special tools for dupli- 
‘eation work set into shanks fitting the tail- 
stock are often advantageous in that tools 


To taste 


Saves time In simple duplicate lathe work 


| for different purposes are made available 
without changing one for another. 
For example, a large number of disks 
with a threaded shank were to be lathe 
|. A shank was turned to fit the tail- 
stock sind one end of this was left large to 
‘accommodate a setscrew and tool. A suit- 
able side cutting was then made as shown, 
‘The same shank could be used to hold tools 
of other shapes.—F. M. H. 
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Radio Insulation 
that has the Call! 


HEREVER radio parts and supplies are sold, Formica is called for by 
buyers or is instantly accepted by them as being a radio insulating material 
that has no superior. 


That is due to the nation-wide reputation for quality which Formica has won. It 
is used exclusively by many makers of radio sets of the finest grade. Experienced 
amateurs everywhere hold it in the highest respect. 


In color, in beauty and uniformity of finish, Formica has for many years had no 
equal. It works splendidly with ordinary tools—maintains the highest dielectric 
strength and gets better with age. 


Send for these leaflets: 


“What Formica Is” tells the story of the different grades of Formica for all sorts of electrical 
and mechanical uses. 

“Noiseless Non-Metallic Gears and Pinions,” describes the mechanical uses of Formica in 
automobiles and machinery. 

Inbreakable, Oil Proof Pump Valves,” deals with Formica discs and balls for use in pumps. 
“The Popular Insulation for Radio Panels and Tubes,” discusses the radio uses of Formica. 


DEALERS:—The policy of the Formica Company is to co-operate aggressively with the jobber and 
desler. You get prompt shipments, and high grade printed sratter and sales helps for your store. 


THE FORMICA INSULATION COMPANY 
4630 Spring Grove Ave. 
Cincinnati, Ohio 
SALES OFFICES 
Samar New York. ‘Sheldon mie. ao Freie Cat 


Pint Ave, pitbrgh Pa Wiltoey Cotten Bude. New Orieara Le 
2 Grune Bg. Rochester N.Y. Wie Histece bide. Civeiend Oe 
$13Onio Bide, Teiedo: Oo 9 'South Chnton Se Chicegs 1 


Made from Anhydrous Redmanol Resins 
SHEETS TUBES RODS 
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Keeps His Eye 
on The Score 
Any game a man plays, 
his eye is on score. 
It's the same when he's 

operating aimachine. 

On the machine a Veeder 
Counter keeps the score. 
And your worker keeps his 
eye on it. 

Maybe he's trying to. beller 
his record—at producing. 
Maybe he's only watching 
out i Lote a Loaf show- 
tin s HIGHER because 

a 


| Yeedeu 


COUNTER 


The SetBack Rotary Ratchet 
Counter ow is or machines sch a6 
there a eroeating movement indicates 
tn operation, 


i 
ii 


tequired. 


ited. Price 
+ illustrated, $11.50—subject 
se deg, (Cal lew lan se) 
SeBack Revolution 


Counter 


further the 

lew the 

higher the number registered. 
‘Avcomplete revelution of the 
lever registers ten. This coun- 


ter ean be nap to no end of cvntig 
ilating the throw of the 


Resolution Counter, also $200. 


Everything you could ask in a 
count “Ssiee iz shown in 


How to Build 


(Continued, 78) 


either by applying a mahogany stain be- 
fore filing or by using a mahogany filler. 


If natural colored paste filler is darkened 


with burnt sienna, the result will usually 
give = brown mahogany color that looks 
well. If an antique mahogany finish is 
desired, the wood can be stained before 
filling with a solution of 34 of. of potassium 


Tepe see 
2’ —— 


Details of chest shown at the right 


ichromate in 1 pt. of hot water, applied 
cold. In any ease, the mahogany should 
be filled with paste filler. 

Additional working details and bill of 
materials for this chest are contained in 
Home Workshop Blueprint No. 17 and 
will be sent anywhere for 25 cents to 
cover the cost of blueprinting and handling. 

‘One advantage in building a chest is 
that it can be designed to suit the space 
available. Sometimes. commercial. chests 
are too long or do not, in the smaller sizes, 
have sufficient eapacity. It was to over 
come objections of this sort E. E. Scott of 
Pittafield, Mass., designed and built the 
chest illustrated above. 
lumber required is 26 board feet of 
Hirin. stock and $0 linear feet of 2 by 214- 
in, stock. The material is eut roughly to 
size and tongued and grooved at the mill 
for a small extra charge. The comers are 
not dovetailed, the tim serving to cover 
up the screws that hold the joints together. 

"The first step is to match up the boards 
for the bottom, gine and clamp them to- 
ether and, after the glue is dry, to cut out 
a rectangle 351, in. by 1734 in. The sides 
and ends are then built up, all being 
joined at the corners with 23¢in. screws, 


‘then cut and fitted. ‘The 
it in this case are mitered and 
‘attached with liquid giue and 
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a Cedar Chest 


Jin, brads, the heads of which are cut off 
with pliers before the brads sre set; then, 
when driven in, they do not leave large 
Doles to be filled in finishing. 

‘Three stout brass hinges are used for 
hingeing the cover and two chains pro- 
vided to prevent its falling backward. A 
brass lock and handles are put on after the 
cheat is varniabed. A sliding tray 4 in 
‘deep and 1 ft, shorter than the chest ia pro- 


‘Argent and 
Taiea 


vided. It can be covered with eretonne, 

‘The Gnish is three coats of varnish, each 
sandpapered, followed by a final coat that 
‘should be sanded and rubbed with No, 0 
‘steel wool, and polished with powdered 
Pumice stone and oll. It then should be 
rubbed with curly horsehal 

Usually the insido shows the bare wood, 
but a good cretonne could be used in this 
‘case to conceal the wood and the fabric 
‘quickly becomes saturated with the delicate 
red cedar odor. This adds a distinctive 
feature not found in purchased chests, 

‘Two of many styles of chests made en- 
tirely of cedar are shown in the «mall 
illustrations on page 78. ‘These are fin- 


fished in the natural wood and are ora 
mented with copper bands. Sizes ‘that 
seem to be the mast popular are 15 in. high, 
49 in, wide, and 35, 40, oF 44 in. long, and 
11 in, high; 21 in, wide, and 48 in. long. 
‘The chest illustrated above is not so 
frequently seen. The sides and ends are 
paneled, the rails and stiles being 3¢-in. 
stock and the panels 14 in, The box itself 
fs 96 in. long, 16 and 16 in. high, 
the lid and base extending 1 in, beyond the 
tides and ends. z 
“Hardware and trimmings for chests sre 
shown in the illustrations on page 101. 
‘The larger handles have plates about 244 
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THE HO: 


by 5!4in, They are made in copper finish, 
brass, and bronze. 

One leaf of a chest hinge is offset 3{ in. 
0 that it bears against both the edge and 
the inside surface of the back af the chest. 
In some of the finer chests a continuous or 
* hinge is used; this was the case in 

the “blueprint” chest. 


in length, Locks also vary in size, work- 
manship, and finish, 

Thin gage copper bands for trimming 
cheats can be obtained in various sizes, the 
‘most common being 2 or 4 in, wide, 11, 14, 

Most of these bands 
and are Inequered to 
prevent tarnishing. Faney designs are 
flo frequently used. The one illustrated 
with the f openings is intended to be bent 
around chest corners, ‘The two escuteh- 
‘eons are stock designs, but it is a simple 


ied through hardware dealers 
of manual training supply companies. 


Coupon for Ordering Blueprints 
Blueprint Service Dept 
Popular Seience Monthly 
225 West 39th St., New York 
GewteweN: 
ints ey or blueprints, 
Lhave checked below, for whieh I in- 


‘lose. cents in stamps or coin 
Tite Price 
se 
se 
Block Trough Red Table... 25¢ 
30. Menoplane Glider. 50€ 
Kitchen Cabinet. Be 
ae 
‘Arbor with Gave and Seats. 25e 
Porch Swing a 
Bench ead Tit-Top Table .25e Cl 
Biectrc Washing Machine 28 Cl 
. Tea Wagon, ase O 
Toy Train Horse and House 25¢ 
Home Workshop Bench 25e Cl 
lad Radio Cabinet... 256 
Geter "Chest, Mahowsny, 
ime ae 0 
AR, Telephone Table and Steal 256 5 
Name 
‘tire eit) 
City ond State 


| “PLANK WITH CYPRESS AND YOU PLANK BUT ONCE." 


A Row Boat 


ora 
Cruiser? 


Nowis the time to build 
her but probably the 
First Thing for You 
to Do Is to Write for 
the Cypress Boat Book 


"Una AS Bodin Wart 


It’s the BRAND-NEW Volume 19, of the 
famous Cypress Pocket Library, 192 pages, 46 
illustrations and a “standard authority on 
boats.” 


In it you'll find 


4 Full Size Working Plans 


and ing a ROW 
a MOTOR-BOAT, a STERN PADDLE- 
WHEEL CRUISER and a YACHT. All were de- 
ned by the foremost marine architects in their 
respective lines. You will also find suggestions and 


mplete specifications for_bui 


for building and operating a houseboat. And 
y non-rot, non-warp 
is the best lumber for boats, big or little, Plank 


with Cypress and you'll be immune from the expense 
of those oft-recurring repairs that are such a bother 
to the boat owner. For all marine uses Specify “ALL- 
HEART GRADE” CYPRESS. It assures you sat- 
isfactory service in the highest degree and for the long- 
est period. 

Get all the facts. Write for free Volume 19 today 


Southern Cypress Manufacturers’ Assn. 


1249 Poydeas Building, New Orleans, Lau, or, 108 Graham Bullding, Jacksonville, Fla, 


INSIST ON TRADE-MARKED CYPRESS AT YOUR LOCAL LUMBER 
DEALER'S IF HE HASN'T IT, LET US KNOW J1afMEDIATELY. 
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Tewel — 


“HE feature of this neat and craftsman- 

Ike cedar-lined chest is two doors or 
lids that take the place of a large cumber- 
‘someone. ‘These lids have the usual halved 
joint with a small bead on the edge where 
they meet at the center. ‘The diamond in 
the center of each lid is carved to form & 
recess, as shown. This gives a grip by 
which to lift the lids without the necessity 
of using a handle that projects above the 


| to use usb chest 
handles, which can be 


Heit 
The 
44 in, or thinner. 

Even cigar box wood will do, if no other 
‘ean conveniently be obtained. ‘The size of 
the chest shown is 17 by 17 in. by 2 ft. 9 in, 
‘This isa medium size chest and for a larger 
one the dimensions might be 17 in. high, 
20 in. wide and 3 ft. long. 

Dovetail joints are used at the corners 
because a fine dovetail is always the sign 
‘of good workmanship and needs no em- 
bollishment and projecting moldings to en- 
‘hance its value. “Many hand dovetails and 


lining ia of cedar, 


A CLAMPING, ripping and presing 
A fixture of ample size isa valuable addi- 
tion tothe home workshop. It savesstrain- 
ing the vise jaws, takes work that cannot be 
ted in 

y Vise 
and does away with 


pene ‘he necessity of im 
than that of rovising clamps 
Besides, you ha ‘The fixture illus- 
the finest thin trated is made up 
laren spies a, entirely of pipe At 
a ings and can qui 


Iybeput together by 
ahy mechanic who 
possesses pipe cut- 
fore and threading 
| dies. It is attached 
for vertical pest oF 
| tothe beneb, it pre- 
ferred. Twostmllar 
clamps on adjacent posts are useful when 


A rursed, chen 


Cedar Lined Chest Has Double Lids 


Pipe Fittings Form Powerful Press 


“Silty Yate small 


The Tiniare eeiong 
fed cplar The gone 
Set deat 


all machine dovetails are very much coarser 
than those shown, but for the beat results 
these proportions should be followed. If it | 
fs not desired to go to so much trouble, 
simpler type of joint may be substituted, 

Feet can readily be added and they may 
either be carved or plain blocks about 4 in. 
aquare with the edges slightly rounded and 
projecting 3 in. Serew the feet from 
underneath to the bottom of the cheat at 
the corners.—A. E, 


two pipe columns pass through the holes 
bored in the post and are secured by nuts 
‘on either face. They support a cross mem 
ber that is connected to them by means of 

elbows and has a 


‘Threaded into this 
fs the feed screw, 
the upper end of 
which terminates in 
8 pipe tee and two 
lengths of pipe to 


The opposite 
end of the serew 


fitted with a loose 
pipe flange aecured 
with a pin. 


made Gxture of wide 
aamor ‘Variations from 
the sizes indicated 


joints are treated with red or white lead 
fand secured with drive-fit dowels.—S.N. 


While Special | long stock is to be handled. 

Lady Offer | _ A reinforcement of either 1j-in. steel or 
EIS, ikon Plate beetle under ie danap The 

Sege eeases 

Sareea et ye eae 

Bap neg oer “Best Idea” Prizes 

mare : 
Epeereiniers | | Atiee tas 2 oe 
Soitas ene eawent srl gontributed, tothe March 


land, 1 on 
; maT) | BERD ee ERT 
TA eros 
tain Theptal seegentions for 


Awarded for March 
the home worker. Mr. Califf shows 
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Two New Members of the 
Red Seal Battery Family 


The Red Seal Radio 
Sparker, for operating 
WD-11 Tubes 


A special dry battery that lasts 
nearly 3 times longer 
'F YOU have been attaching a single dry cell 


to each WD-11 tube, there's a better way. 
The new Red Seal Radio Sparker gives longer 


service. For example, the two-cell Radio 
Sparker No. 221, designed to operate one 
WD-11 tube will last, not twice as long, but 


214 to 3 times as long as a single cell. 


Radio sparkers are a complete unit, light in 
weight and easily handled. They consist of 
special cells carefully selected and matched. 
All internal connections between cells are sol- 
dered within the attractive container and the 
famous Manhattan Spring Clip Connectors 
insure a quick, bulldog grip with your receiv 
The labels of all Radio Sparkers con- 
tain simple diagrams and complete. instruc- 
tions for the “hook up.” When you think of 
WD-11 tubes, think of “Radio Sparkers.”” 

This battery is the product of the oldest and 
largest national distributor of radio, also mak- 
rs of the line of famous Red Seal batteries for 
over 30 years. 


+ 


fan fcteries 


The Red Seal Sparker— 
steel clad 


NOTHER step forward in battery building 
is the new Red Seal Sparker—steel clad— 
developed in the Manhattan laboratories, 

The container of this new battery is made 
of heavy open-hearth steel and will not only 
withstand the roughest of handling, but is mois- 
ture proof, It is heavily braced and insulated 
and is fitted with the extra wide and extra 
heavy webbed handle for ease in carrying 

‘A feature of the Red Seal Sparkers—steel 
clad—is the construction of the top of the 
steel container. That part of the top where the 
handle is attached and through which the bind- 
ing posts protrude is raised, thereby preventing 
the possibility of water seeping through and 
causing a short circuit. 

The Red Seal Sparker is the dependable igni- 
tion battery noted for its power and ability to 
recuperate quickly after severe drain. To get 
the utmost in battery ignition for automo- 
biles, tractors, motor boats and all types of 
stationary gasoline engines, male sure your 
battery is a Red Seal Sparker—steel clad. A 
complete line of 4, 5 and 6 cell sizes is obtain- 
able at electrical, hardware and automotive 
supply dealers. 

Use Red Seal batteries for experimental 
work and for bells and buzzers or any other 
work requiring dry batteries. 


Red Seal batteries are made by the Manhattan Electrical Supply Company, Inc., expert battery 


makers for over 30 years, and the oldest and largest distributors of radio products 


Makers also of 


Manhattan Headsets and genuine Bakelite Variometers and Variocouplers. 
Dependable dealers carry Red Seal and Manhattan products 


New York 


ANHATTAN 
ELECTRICAL SUPPLY CO, INC. 


San Francisco 


Plants: Jersey City, N. J.; Ravenna, Ohio 
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formerly of Scranton, Pa. 
play of the United States 
Tie way an fice clerk, working fous. hours. 
He vay “the light had dawned" that ‘be’ was 
‘down to routine work for al time tnieas he 


Ineqeave of mary and responsibilty. 

“The courte he selected f Just one of more than 
tages unre hate fier alt resonant 
fine ica feature of United ¥~ Me Cs A. Schools 


‘Do. you want more power, more money, a 
bronder eld? Write ue about your ambition 
Ad gt ou fendly counsel fe. Soon yo 
too, fan be throng up your hat over the 
fnivance you havea.” 


MAKE MONEY 
AT HOME 


Ysa ne tea. ee ton artery ce 


PORTERS A SO 


THE HOME WORKSHOP 


in your attie that might 
be refinished, or a bureau of your 
grandmother that could be remodeled into 
8 writing desk, or an old walnut breakfast 
table with a warped top that might be 
transformed into a dressing table? If so, 
‘why not undertake the work 
now, when the evenings are 


How to Remodel Old Furniture Profitably 


Ii ‘THERE an old table By Gladstone Califf 


using the ends as they are 
and mortising longer raila 
at the front and back. ‘The washstand 
Grawer, if there was one, will probably 

serve for the dressing table. 
Perhaps you have a discarded bedstead 
of some kind; it offers many opportunities, 
T converted an old fashioned 


Jong and your home work- 
shop is particularly inviting? 
‘You can do all sorts of mir- 
tacles in the way of remodel- 
ing and refinishing old pieces, 
as I know from my own 
‘experience. 

Almost every family has 
old pieces of furniture that 
belong to the past and are 
cherished only for their 
associations. These possess 
little value from the view- 
point of a secondhand dealer, 
but often can be given eon- 
siderable actual value by a 

le work with tools and 
brush. 


walnut bed known as a Jenny 
Lind bed, into the card table 
illustrated. The table has a 
double top. ‘The half that or 
Ainarily stands against the wall 
can be let down and the whole 
top revolved eo thatthe hinged 
jolnt, runs across. the frame, 
and both halves are supported 
‘squarely and centrally over the 
frame. ‘The top is square when 
‘opened to ita full extent, ‘The 
proper place for the pivot can 
be found by trial. 

‘The logs were made by saw- 
ing off the parts marked A, 
B, and C. Each pair of parts 
A and B was joined togother 


Suppose you have an old 


top and two drop leaves, a8 I 
had. You ean do many things wit 
‘a dressing table, Pick out 
the aide that has the best appearance and 
cut out openings for the drawers in the rail. 
Make the drawers to fit, being sure to get 
them square and This work is not 
lucky enough 
The sides 
and bottom of the drawers can be made of 
‘soft wood, such as cypress 


Drop Leaves Make Mirror Frames 


‘The mirror rest is a straight piece of wal- 
nut; the frames are material from the drop 
leaves, the corners being fastened with 
halved joints. ‘The glass fits into rabbeta 
ccut in the back of the frames. The center 
frame is stationary and the two side ones 
are hinged to it with loose pin butt hinges. 
‘The glass is dropped into the rabbet, a 
piece of heavy paper is laid over it, and it 
fs fastened in place with brads driven into 
the frame at an angle. A piece of wallboard 

is nailed to the 
ack of each 
frame with round 


drawer pulls are 
‘wood to. match 
the table, al- 
though commer- 
cial “knobs fin- 
ished in dull 


used, if preferred. 

Perhaps the table you have 
larger or smaller; you can use your own 
judgment as to dimensions. If you run out 
of wood, you can find what you want at 
lumber yard, except perhaps some of the 
finer hard woods, such as walnut, but even 
then the lumber dealer will get it for you 
for you ean buy it by mail from one of the 
large firms specializing in lumber for man- 
ual training classes. 

‘An old washstand or a very small table 
can be converted into a dressing table by 


‘with a dowel. ‘Some work was 
saved because the lower part 
of A was already mortised. The 
sides of the bed provided ma 
terial for the sides and ends of the tal 
‘The leaves from an old table were used for 
the top. 

‘Another old table made tho fern stand 
Iustrated: in fact, 


itis imply. the 1 
table without the . a 
top, the end rails [ 

being cut down to. 4 


sive the desired 
width. A narrow 4 
stripof wood nailed 

fon top of the rails provides a ledge for 
the rim of the metal lining. This copper 
for galvanised iron lining can either be 
made at home or ordered from a tin shop. 

‘The attractiveness of the fern box is en- 
hanced if a bird cage is hung over it, If 
possible, make and finish the bird cage of 
‘material to match the table and support it 
from an arm screwed to the back of the 
stand. Hinge the door of the cage and pro 
‘vide & small metal sand and gravel tray 
to slip into the cage through a slot at one 
side. 

‘An old fashioned 
cupboard of wal- 
nut lent itself 
readily to being 
remodeled into a 
china closet, al- 
though it ‘could 
just as well have 
been made a most 
attractive book- 
ease. This par- 
ticular cupboard 
had tin panels in 
tthe sides and doors; these were replaced 
with wooden panels in the sides and with 
leaded glass in the doors. 

Another table provided the material for 
‘piano bench, This is a simple matter and 
‘alls for the making of only two mortise and 
tenon joints. The legs are two pieces glued 
and nailed together, the heads of the nails 
being set and the holes filled with sawdust 
and glue. An old fashioned clock case 
‘was turned into a fine medicine chest. 

In refinishing such pieces as these, the 


Ota tae a 


od 
a) 
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YANKEE” Tools 
Pos 


“Impossible” jobs easy 
when you use these tools 
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When you have to work where you “can’t”—when you want 
to save time and labor—you can solve your problem with 
“YANKEE” Tools. 


“YANKEE” Ratchet Breast Drill No. 1555 has the 
“Yankee” DOUBLE Ratchet which keeps bit cutting 
continuously even if you can move crank only an inch either 
way, Fingertouch changes adjustment to Right- or Left- 
hand Ratchet. Plain Drill or gears locked. Two speeds, 
changeable without stopping work. 


“YANKEE” Ratchet Hand Drill No. 1530 is only 1034 
in. long; weighs only 20 ounces; slips into pocket—yet has 
same five ratchet adjustments as big “YANKEE” Drills, 
Drills up to 3/16 in. Magazine handle for bits. 


“YANKEE” Ratchet Chain Drill No. 1500 does away 
with hand feeding—saves breakage of drill points. All_you 
do is turn; automatic feed keeps pressure exactly right. 


“YANKEE” Screw-drivers and Push Drills. Spiral 
Screw-drivers: Regular, Nos.jo,31 and 35, and Quick Return, 
Nos. 130, 131 and 13§ to work with one hand. Ratchet 
Screw-drivers drive screws like winding a watch: Nos. 10 
and 11; also No. 15 with thumb turn, Plain Screw-drivers 
that won’t loosen in handles: No. go Standard, No. 95 
Cabinet style; up to 30 in. blades. 


Push drills: No. 44 adjustable Tension saves drill points; 
No. 41 without tension. 


NORTH Bros. MEG. Co. 
Philadelphia, U. S. A. 


“YANKEE” TOOLS 


Make Beller Mechanics 
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Remodeling Old Furniture 
(Continued from page 104) 


first step is to remove the old finish and 
sandpaper the surface smooth. Any pieces 
‘of new wood should be scraped with a 
cabinet scraper before sanding. Where 
staining is necessary, a good acid or water 
stain can be used, but before applying it, 
‘a sponge dipped in hot water is rubbed 
‘over the wood to raise the grain. | 

The stain is followed by a thin coat of 
shellac, which, when dry, is sandpapered 


The letter that 
raised my salary 


ce'Behooia, ‘They 
Totter We partioularly 
to know that the 


{Wink we had' more men | with fine and well worn sandpaper. The 
sanding smooths the grain previously 


faced by aplation of weer. Wo ler = 
ienext applied with a broah andwhen it | “at 
Werins to love its gloss, wiped off acrons the er re 


grain, Allow it to harden overnight. ‘The 
Flier should be the same color as the 
for parts not stained, 
natural filler is used: 
‘One oF two costs of 
shellac are then ap- 
plied, and each rubbed 
with sandpaper. 
‘The next step is to 


apply three coats of = 
good grade of varnish, 
‘This must be done ina 
warm room, free from 
dust. The last coat is 


fas doe Tait ie tate 
isin ath Orne HUlenatog | stone and water, Tob " a 
certariah emraspmameert | Sila and Sobel rtntone 
x. Pe ee ; 
oo Easy to Learn 


Cartooning at Home 


to apply several coats of shellac, smoothing 
‘out each coat, and finish with two coats of | earn $60 to $200 


wax, polishing them with a silk cloth. This 


‘auras | makes a fine finish for walnut and has the |" Week in This 


ie Aas advantage that it can be renewed easily | Fascinating 

uy sate from time to time, ‘This is the finish used | __ Profession 
for the dressing table, 

‘Pastel Baten tetas Rom, 


Furniture Features for April 


. = MONG the exceptionally helpful 
“The Biggest Little Lathe Built to Sea ae 
MONARCH || | designe for clocks ranging in valve 


” from $15 to'$500, 
take ‘Others willl describe the construc- 


254f Bed tion of an inexpensive flat top desk. 
$225 fagit’s cabinet and writing desk, and 


Hr ta sant, sae nce batt wih || | © Colonial writing desk. 
Wet HAR Skier Se See Unusual hints on fishing wil be | | Bivecicrumrgtrc be sear a abate 
ee anya ree ot found in “Secrets of Making Realise | | Reg mabel” Mab soe oe at 

A eeieecterec mm || | tm sAntiges Fornitere” 


‘Thie describes in detail the Kittle 
known tricks by which the home 
worker can duplicate the antique fur- 
THE MONARCH MACHINE TOOL co. niture finiches now so popular. 


401 Oak Street ‘SYDNEY, Ohio 
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Painting Kit Keeps Materials 
Handy for Odd Jobs 
MAKE easier the innumerable paint- 


if, enameling, and varnishing jobs 
that constantly arise in every home, a paint- 


good size. It should have two hanging 
plates, so that it ean be hung on the wall in 


‘garage, or workshop, and a 
handle for carrying it from place to place. 
‘The interior is fitted with small eompart- 
‘ments for holding cans of paint, putty, wax, 
turpentine, oil, and the like, and b 
the brushes, scraper, putty knife, tack 
hammer, glass cutter, and other tools. This 
assures ‘all the material being available 
‘when needed. The box also serves as a 
step in the absence of a ladder.—G. A, 


Simple Adjustment Improves 
Homemade Loudspeaker 


RADIO fans who use the Baldwin type 
 tolephone in connection with a horn 
‘as a loudspeaker may have felt the need, ax 
did the writer, for some method of adjust~ 
ing the diaphragm so that the modulation 
and volume of tone can be regulated. To 
accomplish this the device illustrated, 
which cost about $1, has proved satisfac 


tory. Speaking and singing come in clearly 
and naturally and band musle has good 
tonal quality that can be made low and 
mellow or loud and 
snags ee of brilliant, as de 
herp sired, by a slight 
turn of the adjust 

ing serew. 
‘The first step 


fa to bore a 1-in. 
hole in the rubber 
casing, as shown, 
to relieve the ait 
cushion behind the 
diaphragm. A 
strip of in, brass 
1g in. wide is 
bent to form a 
clamp and has a nut soldered over a hole 
in the center to take a bolt with a 
‘wingnut. A piece of brass rod or a nail is 
soldered to the bolthead as a handle. 

‘This clamp is used to hold against the 
telephone one of the rubber caps sold by 


hhorn or phonograph. ‘The threads on the 
inside of the eap should be removed so that 
it will fit easily over the phone. A length of 
‘small rubber tubing should be obtained at a 
drugstore to serve as a gasket between the 
cap and the phone when assembling the 
attachment. Adjustments are made by in- 
creasing or decreasing the preasure of the 
clam) 


radio dealers for connecting phones with a | 
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The Bell System's transcontinentel telephone line crowing Nevada 


: 
Highways 
Necessity made the United 

‘States a nation of pioneers. 

Development came to us only 

by conquering the wilderness. 

For a hundred and fifty years 

we have been clearing farms 

and ring communities: 
where desolation rid 
ing rivers and making rane 

—reaching out, step by step, 

to civilize three million square 

miles of country. One of the 
results has been the scattering 
of families in many placee— 
the separation of parents 
ildren, of brother and 

t distances. 
To-day, millions of us live 

and make our success in places 

far from those where we were 
born, and even those of us 
who have remained in one 
place have relatives and 
friends who are scattered in 
other parts. 
Again, busines 


and in- 


of Speech 


dustry have done what fami- 
lies have done—they have 
spread to many places and 
made connections in still other 


characterizes no other nation 


in the world. It has given the 


people of the whole country 
the same kind, if not the same 
degree, of interest in one an- 
other as the people of a single 

It has made neces- 


city have. 
sary 
munication which keep us 
in touch with the whole coun- 
try and not just our own part 
of it. 

The only telephone service 
which can fully serve the 
needs of the nation is one 
which brings all of the people 
within sound of one another 
voices. 


~ BELL SYSTEM” 
AMERICAN TELEPHONE AND TELEGRAWH COMPANY 
AND ASSOCIATED COMPANIES 
One Policy, One System, Universal Service, and all directed 
‘Service 
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Winterbound? 


— Never! 


Frosty weather and roving 
snowdrifts just add a new 
zest to the all-year sport 
of motore ng. 


None of the automobile’s 
winter troubles bother the 
Harley - Davidson 
His husky mount gives 
him full mastery over all 


rider. 


road conditions, winter 
and summer — the same 
eager power, the same 
tremendous burst of 


speed, the same rushing 
get-away. 


And the economy! No 
other gasoline vehicle can 
approach it—S0 miles for 
a dollar, counting ga 
tires and all. 


s, oil, 
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Have You an Invention? 
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‘See page 6 in front of book for full details 
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Tools for the Home Workshop 
(Continued from page 77) 


be held firmly and securely on a solid bed. 

For very fine work, the esp iron should 
be set very close to the edge of the cutting 
iron. For coarse work, the cap iron can be 
tet back as far as 14 in. The bevel of plane 
cutters is at an angle of 25 degrees, an at B, 
Fig. 1, page 77. Approximately speaking, 
the bevel is twice as long as the cutter is 
thiek. If the bevel is too short, the plane | 
will not cut well, and if it is too long, the | 
plane will jump and chatter. 

In sharpening a cutter on the oilstone, 
avoid the common fault of making a short 
bevel, as at C, Fig. 1. Keep your hand 
down when rubbing on the stone to make 2 
long bevel, thus obtaining a keen cutting 
edge. It goes almost without saying that in 
sharpening a smooth plane, fore plane, or 
jointer, only the corners of the iron ‘are 
‘lightly rounded, as at E, Fig. 1, whereas 
the iron of a jack plane for rough work may 
hhave a alight curve, as at D, Fig. 1. Rabbe 
planes, like chisels, are perfectly square 

sharp corners, as at F. 

the piteh or angie of the iron in the plane 
varies according to the work that is to be 
done, and ranges all the way from about 80 
degrees, as in tooth planes used for scraping 
surfaces in preparation for laying veneers, 
the ease of some of the 
block planes. In one ease 
the action approaches scraping and in the 
other, shaving. For fine work, especially | 
dreasing eros grained or gnarled surfaces | 
of hard wood, and for use with a shooting 

board in planing miters, a plane with a low 

angle cutter is useful. | 

‘The woodworker haa, indeed, a wide 
range of choice in selecting fine planes and 
ean get many varieties for special work, 
uch as edge trimming planes, bullnose 
planes, cabinetmaker’s edge planes, not to | 
‘speak of universal plow and matching | 
planes and molding planes. 


Tricks in Sharpening Saws 

Sharpening saws involves no more dift- 
culty than sharpening planes when once the 
principles have been learned. A new sx in 
properly set and sharpened, so that all the 
‘woodworker has to do is to preserve the | 
teeth in the same shape and condition ax 
when new, 30 far as possible. Therefore, 
never let a saw get into bad shape before re- 
sharpening 

‘The teeth should first be “jointed” or 
made even in length by running over them a 
flat file held by hand or in a saw jointer, as 


| at A, Fig. 2. This is not necessary every 


time’ the saw is filed, but should be done 
when the teeth have become noticeably 
uneven. Next, the teeth are set, although 
this is sometimes done before top jointing 
Various saw sets can be obtained for this 
purpose. The points are bent alternately 
right and left, as in the original setting, and 
itis important not to set the teeth too far 
into the saw. In other words, give the 
teeth as litle set as will serve. Fine saws, 
such as panel, dovetail, and tenon saws, 
sometimes are not set at all, the taper of 
the blade giving sufficient clearance, Begin 
‘at one end of the saw and set every other 
| tooth. ‘Then reverse the saw and set the 

remaining teeth. If the setting has been 
done unevenly, file the teeth edges on the 
side with a mill file. 

‘The files to be used for sharpening are 
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Kellogg radio equipment for the radio fan has proved the best, because of its durability and 
accurateness. Being easily mounted and simple to operate makes it unusually efficient and 
brings the best results with the least effort. 

For every dealer, Kellogg apparatus is the easiest to handle, because of its reliability, and becau 
factured by the Kellogg Switchboard & Supply Company, who have had over twenty-five years’ 
manufacturing high grade telephone equipment. The Kellogg dealer has this sign in his window: 


“We Guarantee Kellogg Radio Equipment”’ 
HEAD SETS VARIABLE CONDENSERS 


The value of extremely Decremeter type 11, 23, 
light and very 43 plate with and without 
sets in Radio Rec« nier. Standard capac 
most ev With this variable condenser 
Kellogg. a the dial wale ‘can be correctly calc 
which, however, have ps 
Temitive and. thoroughly ef 
Cient an they are igh 


and small ip fee The Dc, No, O11 plate with $ plate Vernier, Knob—4" Dis 


Mel cach, gas 
, holders, No, 602 11 plate without Vernier 

No. 04 ee ee ee K 450 

lower part of the head band by Na, 693. 25 plate with 5 plate Vernier. Dis ae 

the ears for the best hearing S 25 plate Dials, 00 
No. ook Head See 00 oh toch, $1888 No, 606 43 plate with S plate Vernier, Knob” Dit 

‘No, 69C Head Set 2000 ohms... each, 8,00 is * List ea 8.75 
NOS HESG St Ha came SEB Na.coe as pate wishout Vernier. Lem Koo and Di 


Pit each, 6.50 
DISLS RHEOSTATS VARIOMETERS 


The Kellogg rheostat 

ple in design, having bi 

movable part. The resistance 

wire is carried on a rotor of 

high grade insulating material 

and the contact arms are 50 

placed that a slight movement 

Frings. in the ‘one-half turn of the 
All Bakelite, Non-warping, ri wie giving a vermer,clec. The 
forced construction... ¥/1e" sh Knob fe the sume type and size as All Bakelite moulded variometer. 
with bushings for 34” and 3/te” the Kellogg dial ‘Two rotor and three stator terminals, 
Shafts included. Standard wound, For panel er base 

No, 501 Rheostat $1.50 mounting. 

No. 501 Variometer $8.00 


All Kellogg Radio equipment is of the same high standard 
and is guaranteed by Kellogg——-USE, IS THE TEST 


KELLOGG SWITCHBOARD & SUPPLY CcO., CHICAGO 
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Pleasure 


Cos instruments place a world of pleasure, 
unnumbered opportunities for profi, at yout 
command. For two-score years they have been 
recognized supreme by the world’s greatest artists 
in concert bands, symphony, opera and popular 
orchestras. 

Exclusive features make Conins easier to play 
The most celebrated artists, including the great 
‘Sousa, use and endorse them because Conns are 
more perfect in tune and tone, have more reliable 
Action, ave easier to blow, more perfectly balanced, 
artistically designed and 

More Conn. are sold than any other 
make in the world. Simplified key system, patented 
tuning device, perfect scale, and many other ex: 
clusive improvements make them “the choice 
of the great *jazz” kings. You want the best; be 
sure you get a Conn. 

FREE TRIAL, EASY PAYMENTS. Send now 
for information on how to get any Conn instru: 
sment for trial in your home. Connistheonly manu- 
facturer of the complete instrumentation of a band. 

Highe Honora Weld Expntions. Al Ecatve 


LARGEST MANUFACTURERS 
OF HIGH GRADE BAND AND 
ORCHESTRA INSTRUMENTS. 


CULTIVATE YOUR MUSICAL BUMP 
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WORKSHOP 


(Continued from poye 108 
generally a 7-in. slim taper file for a 5, 6, oF 
7 pt. saw, a in. slim taper file for a 8 or 9 


pt saw, and a Sin 
11, or 12 pt. sa 
Clamp ‘the saw in a saw vise with the 
point or toe at the left and, beginning at the 
left, file alternate teeth the entire length of 
the blade. Place the file well into the 
gullet at about the angle at whieh the tecth 
‘originally were filed, and see that the tooth 
‘that is set toward the other side of the saw 
ison the right side of the file. ‘The position 
of the file on the teeth of 1 crosseut and rip 
saw is shown at B and C, Fig. 2. The file 
| can be either held level, as at For tilted up, 
asat G. The latter angle is more difficult to 
‘maintain unless an adjustable ‘used, 
in which ease the whole sav ean be tilted s 
that the file itself may still be held level. 
| ‘The difference in the resulting shape of the 
teeth is indicated at D and E. 
| Ordinarily the point of the file is pointed 
| «trifle toward the point of the saw, 
| although a ripsaw for general work ean be 


im taper file for a 10, 


filed straight across. ‘The exact angle at 
which the file should point back is quickly 

| learned by experience and varies with the 

| sort of work that is to be done. Some 
mechanics, however, will tell you that the 
file should point toward the handle and, ax 
4 matter of fact, opinions differ, but if the 

| file is pointed toward the handie, the point 

| of the file must be tilted up as shown in the 

| oblique position at G. When the saw is 
reversed to file from the other side, the 
‘same angles are maintained, only now the 
teeth that ure set away are on the left of 
the file. ‘The final step (#1) is to pass x hard 
ilstone over the wides of the teeth lightly 
‘once or twice to remove any wire edges pro- 
duced in filing. 


| Protecting Tools from Rust 


‘The best protection for tools that I have 
found is to pase a rag saturated with pod 
| lubricating ofl over all the siws, chisels, 
planes, and bits now and then. if this is 
done over both wood and steel every two 
for three weeks, the tools will look almost 
like new after years of service. If the steel 
‘should get damp with rain or otherwise, 
piece of very fine sandpaper or fine pur 
stone powder should be rubbed on with 
some oil. When tools are to be put away 
for some time, it is advisable to mix a little 
| vaseline with’the oil, to give it a greater 
| body, and cover the steel parts liberally. 
| If dampproof drawers or closets are not 
available, a carpenter's “shoulder box” is a 
| kood substitute. By getting into the habit 
of slipping the tools into their individual 
| racks or places every time one gets through 
using them, and if the oil rubs are not 
| omitted, thie tools can he kept in good 
shape even in a damp place. Boxes ar- 
ranged to receive complete working sets of 
| tools are now made at such reasonable 
prices that even mechanics prefer to bu: 
rather than to make them. Bits, fine 
| chiseis, and gouges are done up in cloth 
| rolls with pockets for each tool. ‘These 
usually come with complete sets of tools, 
but they can easily be made at home. 
‘When you strike a nail with a bit, re- 
store the edge with an auger bit file or a fine 
warding file. Keep to the angle in which 
the bit was formed and never file on the 
outside. Do not file any more than is ab- 
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obtain Condensite Celoron 
Radio Panels cut in standard sizes 


You can now get radio panels 
already cut to a size to fit your 
needs. For your convenience we 
are making Condensite Celoron 
Radio Panels in seven standard 
sizes. No longer will you have to 
wait and pay extra cost for hav- 
ing your panel cut to order. 

‘These sizes have been so de- 
signed asto meet practically ever 
need. of the setbuilders” Each 


panel comes trimmed and wrap- 
ped separately in glassine paper 
to protect the surface. ‘They are 
all ready for immediate use. On 
every one are full instructions for 
working and finishing. 


What Condensite 
Celoron is 
Condensite Celoron isa lam- 
inated phenolic condensation 
product used by many of the 


leading manufacturers of radio 
equipment. It has 
tion resistance, high dielectric 
strength, low dielectric losses and 
ly worked, Because Celo- 
ron has these qualities it has re- 
ceived the approval of the U. S. 
Navy Department, Bureau of 
Engineering and the U.S. Signal 
Corps. 
You can obtain any of these seven 
standard sizes: 
1. Gx 7x44 4. 7x18x3/16 
27x 9xig 5. Oxldx3/16 
3. Tsldxhy 6. 7221x3/16 
7. axi4x3/16 
Select the size you need: for 
yourset. If yourradiodealer has 
not yet stocked them, ask 
order for you. Or writedi 
tus, designating by number the 
size you want. We can make 
prompt shipment. 


To radio dealers: Write for spectal dealers’ price lst showing standard assortments 


Diamond State Fibre Company 


BRIDGEPORT (near Philadelphia) | PENNSYLVANIA 
BRANCH FACTORIES AND WAREHOUSES 


BOSTON CHICAGO 


SAN FRANCISCO 


Offices in Principal Cities 
In Canada: Diamond State Fibre Company of Canada, Limited, Toronto. 


CELORON 


STANDARD RADIO PANEL 


m 
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Free 


Railroad Fare 


Student Winding « Stator 


To the Great Shops of 


cole 


x rtvoad fare to Chicago the 
ralthe Works rem any pines 
Bieta 


Sarat area i ees «eet pet 


Send Coupon Now 


Eero ee 


Sonihaasete 
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Tools for the Home Workshop 


‘olutely necessary or the bit will soon be 
useless, 
T have often been surprised 
that amateur woodworkers do 
not make more use of 
hand screws. ‘They 
can be put to innu- 
merable uses and serve 
to increase one’ 
thumba fingers. 
At least two good iron 
‘woodworker's clamps 
will be found invalu- 
able at times for hold- 
ing material, when 
working it or ‘gluing it up, especially if 
any furniture making is done in the home 
workshop. 


The Tools I Use in My Home 
Workshop 


By Joe V. Romig 


Y WORKSHOP comes second only to 
ly in my affections. It is a 

boy's dream made possible 
through = man’s work and development. 
My tools are chosen particularly for metal 
work, and with a few additional carpenter 
they have served in the construction 

ny pieces of experimental and model 


My vise (I could write a book about « 
vise alone) has 4-in, jaws t 


be held in the most convenient position for 


filing and chipping. I take care of this most 
important tool, never pinching red hot iron 
between the jaws, or using a sledge hammer 
on it when bending rods or flats. I would 


‘The sla of ving, bench drill and hacksaw. 
‘uhed yee Romig 


not permit my best friend to straighten a 

of steel on the flat of the slide. In 
buying a vise, I should always give prefer- 
‘ence to one with set-in steel jaws; this adds 
to the cost, but makes it possible to put in 
new jaws when the old play out. 

My bench drill I chose with a view of 
practicability, and it holds drills from 0 to 
34 in. It is equipped with drill pad and 
chuck. In order to lighten the strains of 
drilling large holes, I always drill a small 
lead hole first. I keep the tool well oiled 

ind never try to make a punch press out of 
it by using a dull drill. 

My hammers are many, three machinist 
ball peins, 134, 13{, and’1 Ib., a pattern 
maker's hammer of medium size, a 2-Ib. 
sledge hammer, and an assortment of small 
| ball and straight pein hammers, from a few 

ounces up to half a pound. Included in my 
| tot of hammers I must mention two wooden 

mauls, as well as a brass and s lead ham- 
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|LEARN 
CARTOONING 


It’s Easy with 
Landon Picture Charts 


£ 
a 


help that has developed 09 
many of the successful 
‘cartoonists of today. 


LANDON PICTURE 
CHART METHOD 
Leading educators. every- 

‘where pronounce Landon 
ture Charts as the greatest 
achievement in the teaching 


students, sseure 
2. Fist > richare Chart Method te 


Rebeca tare, 


The Landon School 
Cleveland, Obie 


Easy to Play 


Easy toPay 


Free Trial Becca Tee 
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mer. It pays always to use a proper weight 
hammer for the work in hand. Ifa hammer 
head should prove too hard and chip off, I 
throw it away, as it is a dangerous tool to 
keep, and even if softened, it is already dis- 
figured by the chipped face. 

"To get the best results out of a hammer, 
it must be fitted with a proper handle, 
Many hammers are bought with handles 
that remind me only of a stick of wood. By 
shaving a handle down to a thin section be- 
Jow the head, a snappier action is secured. 
‘To preserve the wood, I always give the 
handles several coats of shellac. Never use 
the hammer handle to bump or pound 
metal parts, as this will often cause the 
handle to erack or split; use a maul instead. 

‘My set of chisels contains all shapes and 
sizes, from 1-16-in, cape to 14-in. straight 
cold chisels. Many of them I forge out of 
octagon chisel stecl, and temper according 
to the use I intend to put them to, If I 
break off a comer of the cutting edge, 1 
always throw the broken chisel into the 
redressing box, and when enough accumu 
Inte, I dress them all at one time, 

My files, of which I have almost all of the 


ing to aize in a partitioned tray. ‘The larger 
sizes are kept on the bench, as they are used 
the most, Each file has its own handle, and 


ix never used without it. T clean my’ files 
| with a wire brush and soft pine wood wipers, 
‘and never pound them an metal 


Micrometers and Measuring Tools 


My measuring tools consist of 4 2-, 2-, 
‘and 6-in. rule, also a 12-in.combination set, 
the square and bevel protractors whieh 
have hardened and ground faces. A 50-f 
steol tape line, of known and guaranteed 
accuracy, la used for long meastirements 
‘My micrometers are of 1-, 2, and 3-in, 
sizes, and a sot of 2- to B-in. inside microm- 
ters are used on internal work. A set of 
J- and 6-in, dividers, together with « metal 
beam trammel set, serve for my layout 
work. I prefer sj ra to the solid 
type, and L have them in 3-, 6, and 12-in, 


One of the handiest tools is the drill gage 
for measuring drills and wire rods. This 
tool also converts the drill size into thou- 
‘sundths of an inch. Allsmall tools, such as 

hes, 


‘screw and thickneas gages, center p 
rfaco and depth gages, scrapers, 
like, are kept in a felt-lined tool box. 
ilstones of three different grita are kept 
in covered cases, to prevent dust from elog- 
seing their surfaces 

‘My taps and dies are kept in three boxes; 
the fine threads have a die of 3(-in. diam- 
eter, and the larger sets cut from y to 1 
and 14 to 14 n, threads respectively. These 
sets have loose dies that can be replaced 
when worn out. T always try to keep at 
Teast two taps of each size on hand, so as to 
have one in reserve in case of breakage. My 
oil ean isa close companion toall my thread- 
cutting tools, as oil makes for better threads 
and saves the taps and dies, 

My hacksaw frames, of which Thave two, 
take blades from 6 in. in length up to 12 in. 
‘The blades are chosen for the work in hand, 
and for general all around use, I prefer a 
‘medium fine toothed blade. For cutting 
brass bushings and iron pipe and tubes, T 
always use a fine tooth saw. Oil is good to 


ordinary shapes and sizes, are kept accord | 
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Auto Mechanic Makes’5200 
Net Profit "Year 


Auto Mechanics 


Here's an opportunity to go into 
business for yourself, Greer men are 
making good money—they get the pick 
of waiting positions and are successful, 
You have the same chance to succeed, 
Greer training will fit you in a few short 
weeks to take a position or start a 
sof your own, paying good money 


for 


WE PAY YOUR RAILROAD FARE 


‘Thi special offer is made to fill the openings that 


GREER TRAINING MOST COMPLETE 


hy successful training by 
chan intruction 
training, Proctial 

rectors, ail {ype of motor 


ICK YOUR JOB 


Select the position you want—make up your mind to come to GREER 

College and T wil chow you the eagy fond to lating succest, ‘Thousand 

have stepped into the ranks of ig Pay Men through GREER Tralalng. 
Bemogatrators, 

Roe 


Master 


‘ion and 


‘Sartine Experts 100-128 Sales Agencles.. Us ia'$16,000 0 year 
and-make ore. Al GREER ‘Graduates awarded cerelied Auto- 
ue BGO wrt at Secgeed ts a0 


E 


of Automotive Engineering 18 


J 
2043 South Wabash Avenue, 49 OP, 2 
Chicago, U.S.A. SOA RMS YS 


$25.00 in PRIZES 


See top of page 6 in front 
of book for full details 


‘The “Gold Mine” is a beauty, At 
Hands seidees Highly 

fandaome glass aide a 
polished nisk “Takes up lite 


charges, pops. and 
Patter thecorn eutoesnieally. Keeps 


the corn warm and crisp after 
Producer thiny10-cene packages 08 


Butter-Kist Popcorn sells fast. It 
nationally known and advertised. 
People go our of their way to buy 
Butter Rist. Out of every’ dollars 
worth you sell, you keep 69 cents as 
ir prose! F-}. Studer writes, "My 
Buccer-Kise Popeorn proses have 
averaged over $900 pet year for six 
‘years Rs C. Hoegxe says, “Firs six 
Tionths' sales went over $2500". 
Many are making even more. 
‘The “Gold Mine" attracts custom- 
gpBalds rade’ Maken bi 
Write immediately for the new 
Butter-Kist Easy Payment Plan. 


Butter-Kist Popcorn 
“America’s Oldest Treat"? 


HOLCOMB & HOKE MFG. Co. 


Worl’ Lari Maafactures of Patera 
wacked Pe Fete 


2142 Van Buren St. Indianapolis 


HOLCOMD & HOKE MFO. CO. 
2142 Van Buren St Indianopchia tnd. 

sreyeurbecbuceton bowels 

‘he'LScarion Chare which Twit if cue snd 

Name 

Sree. 

Ciey and See 

Basin 


Eymaivntimsce 


tiny Ke 
sor bor Pil te'and mail FODAY. 


BUTTER-KIST 


‘Popcorn and Peanut Machines 
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‘use when sawing any of the harder metals, 
lessens breakage through cramped and 
‘wedged blades. 

‘One of my most used tools is my bench 
plate, which ia made of a 1-in. section of a 
Gin, square steel billet. “Thia I shaped on 
both sides. I use one side for rough work | 
and the other for finished work and laying 
out. Once I caught a neighbor trying (0 
straighten a nail on the good side of the | 
plate, and I made him think he had com- | 
rmitted an awful eime before Las through | 
preaching to him about bench plates, their | 
‘use and abuse. 

‘Of wrenches and pliers I have a goodly | 
number, ofall shapes and sizes. 

My carpenter tools consist of a fine 
toothback saw, a crosseut saw, an all iron | 
block smooth plane, wood chisels of | 
many siaea, as well as gouges and carving 
tools. “Ratchet brace and bits, expansion | 
bits, a fretsaw, a turning saw for curved or 

‘a 10-in. pair of tin shears, 
together with a good husky blowtorch and 
soldering irona complete my outst. 

With these tools always kept sharp and 
in the pink of condition, 1am ready at any 
time to build a new experimental model or 
repair the mauy mechanical contrivances 
‘that are found in the modern home, 


How I Choose a Set of Tools 
for Repairing My Auto 
By George A. Luers 


JN, SELECTING tools for my own tool 
roll and for my garage, I followed a 
definite plan that has proved satisfactory 
ind economical. Starting at the radiator 
nd working back to the rear axle, 1 ex- 
amined each detail of the mechanism of my 
car to obtain a good idea of the fastenings, 
yearings, adjustments, packings, and work- 
ing parts, and consequently of the tools 
necessary for making such repairs and ad- 
justments as might be necessary. This 
‘study resulted in the selection of a kit of 
tools, so that Iam now never handicapped 
in making repairs. 

You may ask the result of this tool 
selection and care. Here is the answer: A 
thoroughly efficient ear, free from roadside 


‘The, carace eauipment 
Te Ta a ectintended 
BF nes Lees 


trouble, ready at any time for any desti- | 
nation, and able to travel as fast asthe law | 
allows and sometimes faster. 

My collection of tools is somewhat larger 
than the usual because it has been gathered 
over a long period and the purchases have 
really meant economy in that I have been 
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Enjoyable concerts 
and maximum receiv- 
ing range are obtained 
only when your battery 
is fully charged. 
HOMCHARGER 
charges your “A” or “B" bat- 
tery over night for a nickel with- 
‘out removing it from your living 
room. No muss—no trouble—no 
dirt—requires no watching. 
After the concert connect to 
any lamp socket, snap the clips 
on your battery and “turn in, 
While you sleep the Hom- 
charger is silently charging 
your battery, the charging rate 
being governed automatically. 
In the morning it is fully 
charged. No other battery 


charger can boast of such quick 
and economical performance, 


‘The Homcharger is the only 
battery charger combining all 
of these necessary Homcharg- 
ing features—Self-polarizing 
—five to eight ampere charg- 
ing rate— Underwriters’ ap- 
proval—beautifully finished in 
mahogany and old gold—un- 
qualifiedly guaranteed. Over 
60,000 now in use. 


Sold complete with ammeter, 
etc., by all good radio and elec 
trical dealers for $18.50 ($25.00 
in Canada), 


See the Radio Homcharger 
Deluxe at your dealers or write 
direct for our free circular show- 
ing why the Homeharger is the 
best battery charger at any 
price. 


Motorists Bcge’yest ite ter 


The Automatic Electrical 
Devices Company 
131 West Third Street 


Cincinnati Ohio 


LARGEST MANUFACTURERS OF VIBRAT- 
ING RECTIFIERS IN THE WORLD 
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Auto Repairing Tools | 
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able to keep my car out of repair shops. 
‘The tools that I consider indispensable to 
the car owner who desires a collection of his 
‘own are indicated in bold face type in the | 
list that follows: | 


Fon rue Exe Fox mm Usvaxsas | 


oark plug wrench Jorst: Hunn 
ited HERE 


edd iia 
ae 2 arn $50 to $150.a Week 
Durvexesist AY "Wherever you live, Electricity offers 
in you the opportunity to get ahead in the 


Gott he, 5 Ao 2 World. Expert Electricians are needed 


2 eats, Hote rep Commas Ponsom in farming communities, small towns, 
. —ae industrial centers, and big cities. The 
Fog Ware. axo Wun Mlesatie growing mileage of street car system: 


Habeaponcge wreck Ball pein harmmen, fiterur an lines and electrification o 
: great railroads brings a greater de- 
mand for big-pay Electricians yearly, 


Cou raalbaniaan aPractical Electrician 


By Home Study 


To get an ee, bis job in the Electrical field is not as 

wee ‘Atyoos With tn ordiosry education cam lensa Bicncty 

throogh our B0 wees conten in Prec eseien ceca 

ictestody, Themands of en holding bt sleet thee na ‘roa 

fareiinw Sandy at home: Their eute trove tat your ee oak a 

treigy without Kaving home ce giving up yout present 1S 

For my garage tool equipment Ihave Send Coupon for Free Book 
the following: Doartiente 


na open end 


Sereodrner ses 
ese meames, oss ia. Same tsa i 
‘om counteriak oi 


wutreLuxife DIAMOND) 


TEVOU CAN TELLIT FRO 


er ty at ut 


| Ptegram showing that each toal in Mr; Luer! 


REVERSIBLE COLLAR COMPANY 
= sesron ee, 


Tt should never be forgotten that the 

automobile represents an extremely success 

fal mechanical construction. The essen- 
(Continued om page 116) 


"Dont tell me 
‘you never had a chance! 


"Four yeas agp you and T worked at he 
sane bead Teak 

led sei 
the inctoatoal Cottspondence’ Boks 
help mer ated’ oo tothe se 
Sat yet ad, a foc at ow had te 
ta chance ad you tre 
ein ou ct net mare money wd 
ovine Wned youll to handle Wigget 
work 

‘There ae Tow of Sw i he work 
inners acre een everyuhirs Ae 

one of then Wake pl” Brey oot 

an 1 €, 8. upon your rae 
ng oui the fas Dorn down 
Tight sow over ene hundred tho 
imenare poparng hematves fr Sze 
joe and ter pay trough 16.8" ent 

au can at thet et ne fer 
pecscr sk aad mal le oy 
and find out how, —_ 
vena aoa eigiaan gnc mies 


pate Sal es 


jFraic tapecrt 


6079 Market'Price 


4 He. \' 


Lari Com 


Des THE Buffalo, N. ¥. 


tials for its uninterrupted service are the 
maintenance, as far as possible, ofits condi- 
tion when new, with only such adjustments 
as are due to wear and the renewal of 
broken parts that have become crystallized 
through continued stress and vibration. 
‘Since the tool equipment is solely for the 
upkeep of the automobile, it should be 
selected with care and not guessed 

Good care of the tools is essential. Each 
of my tools is placed in a definite location, 
either in the car or in the garage tool rack 
‘and I am never at a loss to find it when 
needed. Each tool is carefully wiped of 
‘grease, grit and water, and is m 
‘That is, a wrench is not used 
‘a hammer to loosen serew 
‘eare to use wrenches that fit the flats of 
bolt or nut, and never make an oversize 
wrench do, because that has a tendency to 
spring the jaws. 

‘The edge tools are kept sharp, particu- 
larly the nose of the screwdriver. I never 
pound on wrench handles, and make it a 
practice to keep tools off the seats and off 
the painted surface of the ear, and never 
throw them down. When a job is com- 
plete, I put the tools back in proper order 
‘and,’ therefore, automatically obtain a 
check on them to see that none has been 
overlooked. 


Improvising a Generator Drive 


‘HE flexible shaft drive shown in the 

accompanying drawing was used to turn 
‘8 generator for the electrical system of an 
automobile on which a burned-out gener- 


ator had been replaced by one that was too 
large to go into the bracket. 

‘The former coupling had consisted of a 
circular disk held between two sleeve fas- 
teners. The improvised coupling was made 
by riveting into two sleeves the ends of a 
heavy spring. Over this spring a section of 
rubber hose was placed. This drive com- 
‘pensated for lack of alinement of the parts 
‘and provided a serviceable coupling. —G.A. 


Your Auto Tool Box 


EXT in iy to having 
i for your car is to 
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Good Dancers 


“The Armstrong 
Super-Regenerative Circuit” 


RADIO DIRECTORY and PUBLISHING CO. 


45 Vey Set (Rem 18) New Yak Cy 


‘PATENTS 


eer 


Send drawing or todel for preliminary 
Examination of Patent Office records 
| snd report as to patentability. 


All Business Given Prompt and 
Proper Attention 


WATSON E. COLEMAN, Patent Lawyer, 
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Rolling “Your Own” with the 
Simplest Cigarette Machine 

SMALL piece of tracing cloth and a 

meat skewer are all that is necessary 


‘a cigarette rolling “machine.” The 
amusingly simple and yet turns 


deviee 
out 
machine made “butts.” ‘The cigarettes ean 
bbe made thin or thick, tight or loose at will 
‘The skewer or other small wooden rod of 
about the same diameter is split in half for 
in, from oneend, In this split is glued one 


‘Bin. 90 that the dev 
1 miniature fag. 
‘To roll u cigarette, the paper, preferably 
with « gummed edge, is placed on the trac- 
ing cloth and the tobacco is distributed 
evenly on it as if for hand rolling. The out- 
| side odie of the tracing cloth is brought over 
the stick #0 as to form a loose cylinder, with 
tobacco and paper inside and the end of the 


somewhat resembles 


then turned in the direetion shown 
in the dingram until the cigarette is 
wrapped as tightly as desired. 

‘Next, the handle is turned in the opposite 
direction while the fingers of the left hand 
control the movement and prevent the 
cigarette’s loosening, This results in the 

ig cloth being unwound from the 
rette, and it is then necessary only to 
ke down the edge of the paper.—R. 8. G. 


igarettes that are rolled as well as | 


long edge of « piece of tracing cloth 214 by | 
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requiring research. You 


‘Should I protect myself by a patent, or register 
ie trade mark or copyright laws? What kind of a 


patent should I obtai 
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Will it sell? 


and many other questions that may occur to you. These 
points to consider, and questions will be cheerfully answered. 
IMPROVEMENTS WANTED 
Ask for copies of unsolicited letters from parties desiring to 
purchase outright new inventions and patents or to obtain 
licenses to manufacture and sell on a royalty basis. 
EVIDENCE OF CONCEPTION 


Before disclosing your invention to any one 
send for blank form "Evidence of Concep- 
ton,""to be signed and witnessed. A 
sample form together with printed in- 
structions will show you just how to work 
Lup your evidence and establish your rights 
before filing application for patent. © As 
registered patent attorneys we represent. 


hundreds of inventors all over the U.S. 
‘and Canada in the advancement of in- 
Yentions. Our schedule of fees. will be 
Tound reasonable. ‘The form “Evidence 
‘of Conception,” sample, instructions re- 
Tinting to obtaining of patents and schedule 
(of fees sent upon request. Ask for them — 
‘8 postcard will do. 
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In addition to these things that all proto- 
plasm does, any particular variety of it 
tusually has'a lot of other things that it is 
able to do. For instance, nerve cells ean 
produce and transmit nervous signals. The 
cells in the green leaves of plants ean make 
sugar. One and the aame cell—for in 
stance, the cell of any one-celled ereature— 
is often able to do 20 or 80 separate things 
at the same time. 

Why is this? How ean one litte piece of 
living matter do all these different things— 
breathe, eat, grow, reproduce? 

Scientists have not yet solved this mys- 
tery, but they are beginning to believe that 
it is because there exists inside of proto- 
plasm a very complicated kind of structure, 
something like a group of tiny separate 
compartments. In these compartmenta the 
varied activities of the cell can go on sepa- 
rately and yet side by side. 

Think of a factory in which automobiles 
are made. In it are many separate rooms 
where workmen hammer out the various | 
metal parta or shape them or put them 
together. And imagine @ giant so huge 
that this whole factory measures in com- 
parison no more than a thousandth of an 
inch. ‘This giant would never sce the single 
rooms of the factory at all. He would see 
only the entire building. He would notice 
that it ate coal and iron and that it gave 
birth to little moving particles. that ran 
about by themselves. But how all this waa 
done he would not be able to guess. 


Inoisible Workshops of Life 


‘Toward protoplasm all of us are giants. 
Ita actions soem mysterious to us because 
‘we are not yet able to see into its separate 
workshops. When we learn to do. 

shall discover, scientists believe, 
things that go on in them are merely 
physical and chemical action, quite likes, 

the processes with which we are familia.’ 
‘And meanwhile we can trace a good deal 
of the past history of living things. We 
begin with the little slime speck of the 
ancient tide pools, a speck not unlike the 
‘modern cell, but far simpler in ite structure, 
From this speck we believe that life grew 
and diverged, through eons of time, into 
the plants and animals we know today. 
What caused this divergence? It was 
caused by that fundamental law of life, the 
struggle for existence; the survival of the 
the rule that only the strong, th 

able, the inventive ahall be allowed to ti 
the rule that in one form or another dott 
the world and its inhabitanta to this 


His World 


the 


‘This universal struggle for existence Ke- 
gan even with the living slime specks in the 
primeval sea. In the beginning all of these 
specks were dependent for food upon what 
‘was brought to them by the water in which 
They ‘lived. Presumably” this food  con- 
sisted of chemicals of various kinds 

that Nature had made before 

produce ie itself. Now, as the number of 
the living specks increased, the supply. of 
food in the water began to run short. This 
‘was the beginning of competition, Some of 
the specis—we would call them the 
stronger ones—began to get more than 
their share of foods others began to get less. 


‘Then began what we know as effort. 


| 
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Some of the specks found that they could 
get more food by trying for it. They found 
it no longer advisable merely to drift about 
aimlessly, letting the water bring them 
whatever it happened to contain. And now 
the living specks made fundamental de- 
cision, a decision that has affected the en- 
tire course of life since that day. Some of 
‘them made one decision; some made an- 
other. ‘This was the first divergence, the 
first branching of the tree of life. 

One group of the specks leaned how to 
move. If there was not enough food where 
they happened to he, they learned to go 
‘somewhere else where food might be more 
plentiful. ‘The specks of this group became 
animals. ‘They discovered the spirit of ad- 
venture. ‘They invented purpose and pur 
poseful movement. 

Another group of the specks took another 
road, ‘They discovered that it was possible 
to manufacture their own food. ‘They 
Tearned how to absorb sunlight, how to take 
up certain very simple chemicals, abundant 
in the water, and how to use the sunlight 
to convert these chemicals into food. 


Plants—the World's Food Factories 


‘These specks became plants. ‘They atill 
have this power of making food. Green 
plants still absorb sunlight in their leaves 
and they still use this, as we shall see in a 

to manufacture food materials 
‘out of simple non-living chemicals. The 
iereen plants are the chemical food factories 
‘upon whieh all life depends. 

For the primeval specks that decided to 
be plants, motion was unnecessary, —In- 
deed, it might be a handicap. So these 
primeval planta learned to ait atl. They 
developed rootlike projections that held 
{om fast to the rocks, 

‘This was the origin, we believe, of the 
first great. distinction’ between the plant 
stem and the animal stem, Another dis- 
tinction followed very soon, ‘The animal 
cells, reproducing rapidly, began to grow 
short of food again, 

Certain of their cousins, you remember, 
hhad settled down on the sea bottom near 
the shore where the light was good and had 
established food factories. ‘They had be- 
come plants. ‘The animal-like specks east 
sreedy eye on these supplies of food. What 
‘more natural than that they should decide 
tosteal it? They learned to eat the plants, 

‘We animals have done this ever since, 
‘Those pirate specks, our ancestors, invented 
our particular way of meeting a need of 
food, They took it away from some one 
else. To this day all animals live by eating 
plants or by eating other animals who, in 
turn, have lived on plants. Plants alone 
know how to feed themselves. They know 
it so well that they are able also to feed the 
rest of the world, 

‘At first the distinction between plants 
and animals was probably not a sharp one, 
Some of the specks were undecided for 
while whieh path to take, They combined 


the characters of plants with those of ani- $e 


‘mals. Indeed, there are still alive some tiny 
‘water creatures like this creatures that are 
somewhat -like animals, somewhat like 
plants. They are green and they can feed 
themselves, a8 plants do, but they ean move 
about as animals do. 

Scientists call these creatures flagel- 
Intes because they possess one or more 
longish threadlike attachments called fi 
gella, which is a Latin word that means 
‘whip Inahes. | Tho creatures wave these 
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whip lashes about in the water and thus 
drag themselves along. Many bacteria that 
‘eause disease in our body also move by 
means of flagella, and scientists suspect 
them of being degeherate descendants of 
these primeval plant animals. - 
‘The surviving green flageliates give us, 
probably, some idea of what the primitive 
plant-animal cell was like, though we mpst 
not imagine that it was exactly like them, 
Every creature alive today has precisely as 
Jong an ancestry as we have, ‘The flagel- 
Intes have changed less than most others. 
The real question is why we ourselves 


us still one-celled water creatures yanking. 
ourselves along by waving threads? 
‘The answer is that we have been forced 
to change. As the flagellates multiplied in 
al sea, they began to compete 
1other. There was not room for 
‘an unlimited number of them. So some of 
them began to live in colonies und became 
sponges. Others formed tubelke groupe 


The Drama of the Living Past 


Presently there were too many worms 
nd some of them were forced to crawl up 
out of the sea into the rivers. These, as w 
shall see later, became fish. And after 
while there were too many fish, #o that some 
of them had to leave the water and live on 
shore. And out of these land dwellers 
‘there came, in the course of ages, man, 

Thus runs the story of evokition, the 
great drama of the living past. The his- 
tory of the rise of life; of lowly worms 
creeping about in the mud, of fish learning 
how to breathe air, of great reptiles drag 
ging their 60 tons of flesh and bone 
‘along the shores of ancient swamps, of 
curious little eatlike creatures peopling the 
forests of lands now buried under arctic ice, 
of how these creatures grew, at last, some of 
them to be monkeys, some apes, some mer 

‘This is the story’ we sball tell in Inter 
chapters of this serial. But first we must 
tell how the story started. 

Life began, we say, in the primeval sea, 
but what produced this sea? Was the earth 
always cool enough for life? Or, if it was 
‘once molten, what melted it? Tow did it 
grow and how was it born? What pulled 
it, in the beginning, out of the very body 
‘of the sun? And how did this sun of ours 
come into being among the great assembly 
of the other stars? 

How did it happen, in short, that there 
came together here on this little dust mote 
‘of an earth, in the midst of the vast void of 
sspace, exactly that combination of heat and 
light and water and chemicals that made 
it possible for life to start? 

‘This is one of the greatest mysteries still 
tempting the imagination of mankind. 
How modern science has begun to pene- 
trate this mystery; how it has picked up 
the beginnings of the trail of life, the trail 
that leads down through unnumbered ages 
toend at last in man, will be the subject 
of our next chapter. 
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Making Money as an Amateur 
Portrait Photographer | 


[EEE milion of other, owned cheap 
camers and son Hed a bam with 
lnteatng yoo of every member of te 
fay, Da’ as ay wissen complained, 
the petra wore not "Gnaed ie tose 
tala “ct the photographers 

Critical compris Brought ou he tac 
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ot doors snly showed au agin 
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iadernvile 
thsetakin ide 
Incaded sections . 
ot tant “or 
wall paper that 
Sala wt cually 
sr goed ‘bee 
Bottds. ‘The | 
Professional pho- 
Toeies po 
tena heother 
hands uaually | 
flared ‘at the 


bottom with a 
nolid, dark color 


background that was either a 
dark ahade or a dark, hazy design. 

‘To obtain a solid, dark colored fore- | 
ground that would "dissolve" into a like- 
ness of the subject proved a simple matter. | 
T procured a piece of black cardboard as 
‘wide and twice as long as my camera, and 
to one end of it, at right angles, I fastened | 


another piece of black eardboard by means 
of a paper “hinge.” This piece was the 
same width and high enough to reach the 
center of the lens, as illustrated. ‘The 
middle of the upper edge was then eut 
away on a curve of the size and shape de- | 

sired for the finished print, | 
and “toothed.” 

‘A piece of dull black oil- 
cloth, 3 by 4 ft, tacked to 
a window shade rol 
furnished a neutral da 

background 
conveniently 
portable form. 

T placed my 
subject in a 
good diffused 
light, hung the 
oilcloth behind and set the camera on a 
table with the “saw teeth” directly in 
front of the camera at a distance of about 
1 in. less than the length of the camera, 
‘Then I located the subject in the finder 
and made the exposure, 

Because of their good quality and rea- 
sonable price, added to the fact that they 
ean be conveniently made in the subject's 
own home, these amateur portraits, 
mounted in’ neat but inexpensive folders, 
enable me to offer my customers a service 
that fits in midway between the often un- | 
satisfactory homemade “snapshot” and 
the higher priced work of the professional 
Photographer —Guew WnuiraMs, Det 


attachment 


InsteAap of wiping off surplus paint from 2 
brush on the edges of a paint can, drag the 
brush against a wire run across the center 
of the can at the top. The wire can be 
run through two holes punched in the tin | 
with @ nail | 
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How to Do Simple Lathe Work 
without a Lathe 
By Howard Greene 


ANY a time the amiateur mechanic 

‘comes to.a stopping place in his work 
for lack of a lathe. Yet in a large number 
of cases the obstacle ean be surmounted 
satisfactorily. 

A 3ein. hole in an iron casting, for in- 
stance, had to be enlarged, for a depth of an 
inch, to $4 in. This is how it was done: A 
piece of cold-rolled steel rod was found that 
was a snug fit in the hole. Through this a 
Lin. hole was drilled. A cutting tool was 
made of a scrap of }4-in. round tool steel or 
drill rod, and this was driven into the hole, 
in which it fitted tightly.” With the cutting 
‘end projecting about 1/64 in., the “boring 
bar” was inserted in the hole to be enlarged 
and the cutter was brought against the 

‘The tool was turned by means of a 
hhandle clamped to the end. When the de- 
sired depth was reached, the cutter wan 
driven out with » punch’ until it projected 
1/64 in, more, and the process was repeated, 
Once the tool had been made, the actual 
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work required only half an hour, For big- 


of the wae sort the tool could Wo 
METALLIC LETTER CO, 439A N. Clark, Chicago | Rr ene cet or oral work 
— tarnng by hand in ch beter, an very 
NO MONEY DOWN | litle “power” is required. It doce not do 
NO MONEY DOWN to try to take too 7 a = $ ae 
| work’can be done with number of light 

EASY FREE a 
TERMS TRIAL When disks of seedy ier and sheet 
metal are wanted, it ie really easier to cut 
Save Nearly ‘them with a common gasket cutter than 
Big ate to make them is es Fey snapertant 
70 Pay thing lato have the right kind of a cutting 
money! tool. No difficulty has been experienced in 
OLIVER. Sy cutting fiber disks 6 in. in diameter up to 
Stn. thick and brass disks 4 inn dlameter 
et Sipe and i in, thick.” Teaimply cals for a ttle 
ae By came elbow grease and # properly made cutter 
nea apa which Bas plenty of clearance, o that once 
ae eee the cutting edge has begun to work down, 


the tool will not rub and bind and make the 
edge of the disk ragged. A gasket cutter 
cean be bought in any hardware store for less 
than a dollar, but the eutters will be found 
of little or no use except for very thin stuff. 
A new one will have to be made or, what is 


Radio Apparatus |) 2 i009 fate Tate ant 
of distinction tempering will soften the original cutting 


‘end, but this will not matter much. 
‘A grooved pulley to take a 3/16-in. round 
ACME APPARATUS CO. belt, which is the size of the ordinary 
sewing-machine belt, can be made from 

three disks of 1-in. ber screwed together 
with machine screws, the fiber being 


(Continued on poge 123) 
Sd 


March, 1923 


| and the other on the left, 


THE HOME WORKSHOP 


drilled and tapped as if it were metal. A 
rattail fle 4 in. in diameter at ita thickest 
part will round out the groove. ‘The center 
isk should be cut so that when the three 
are put together, there will be a groove 3 
in, deep. 

‘To fasten such a pulley permanently to 
the shaft, drill a small hole through the 
shaft to take a bit of steel wire—a wire nail 
is excellent—long enough to project about 
hhalf the diameter of the shaft on each side. 
Cut a groove in the middle disk so that 
when the diak is slipped on the shaft, the 
‘wire pin will fit snugly in it, ‘Then the out- 
side disk is put on the shaft and the whole 
pulley screwed together, locking the pin 
and pulley solidly. ‘This is a most satis- 
factory arrangement. Pulleys made in this 
way should be solidly screwed together, 


say, 8 in. in di 
ameter. A 4-in. 
pulley should 
have about six 
‘equally spaced 
screws, all as 
close as’ possible 
totheedge. Glue 
may be used, 
but it is not re: 
liable by_ itself, 
1s it does not stick well to the belt fiber. 

‘The writer has a wmall eountershatt ear- 
rying a 4-in. pulley and a three-step cone, 
134, 2 and 233 in., on a shaft of 6/16-in. 
ateel drill rod. This is used to drive a small 
lathe and tranamits the power of a 1/20-hp. 
induction motor, /16-in. round belting 
being used. The pulleys were made before 
the lathe was obtained and there is no 
lathe work on them, but they have been 
fully equal to the requirements, and the 
only regult of six months’ hard labor has 
‘been in smoothing them and making the 
belts grip better. Incidentally, the belts 
tare laced with the gut of old violin E strings, 


How Bearings Were Made 


‘Tho bearings for this shaft were made in 
fa rather unusual way and one that has 
‘worked out extremely well. Each bearing 
‘was made of two pieces of ordinary brass 
‘bar stock, 14 by 4 in. For each bearing 
‘two pieces of the brass were cut long enowgl 
to give the bearing the proper height and 
they were joined with two 14-in. machine 
serews, making one piece 14 by 34 in. 

‘The hole for the shaft was drilled through 
the \éin, way. ‘Then the two pieces were 
taken apart and split at the sides with a 
hacksaw and drilled and tapped for 3s-in. 
machine screws for closing up the hole to 
take up wear. The peculiarity of the ar 
rangement is in the fact that one of the 
halves of the bearing is split on the right 

"This makes pos- 
sible a very fine adjustment. 

As it is almost impossible to drill the 


‘countershalt 


| bearing holes quite true with a hand drill, 
they were drilled 1/64 in. under size and |-[¥ere-= 


reamed in position with a round file finally 
being ground true with fine emery and a 
piece of the same drill rod used for the 
shaft. The “reaming” with a file is a me- 
chanical erime, but it worked well 

‘The bearings are mounted in a 3/16-in. 
brass plate by means of two 1s-in. machine 
screws running up through the bottom of 
the plate and countersunk. After six 
months, there is so little shake that it is 
very difficult to detect i 


PATENTS 


Seventy-six Years 
of Practice 


HE firm of Munn & Company filed its 

first application for a patent in 1846, and for 
seventy-six years has endeavored to keep pace 
with the inventive genius of the United States. 
Anexperience of many yearsis at your disposal. 
If you have an invention which you wish to 
patent, send your sketches or model together 
with a description of your device, explaining 
its operation, and you will receive prompt, 
courteous attention. 


Write for our Handbook on 
PATENTS 


A fall and complete booklet on Patents, Designs, Trade- 
Marks, Foreign Patents, Copyrights, LoSels and Patent 
Office Practice with an explanation about our methods, 
terms, etc. 
All communications strictly confidential 
Keepin touch with the inventions of the world by reading 
SCIENTIFIC AMERICAN 


The MONTHL Y MAGAZINE with a special appeal 
toevery man of inventive genuis. Recent rulings of the 
Patent Office, descriptions of the latest patented inven- 
tions, legislation and court decisions affecting patent 
are noted in this authoritative publication. 


MUNN & COMPANY 
Patent Attorneys 
683 Woolworth Building, New York City 
Room 3, 625 F Street, Washington,D.C. 
‘B01-D, Tower Building, Chicegos Il. 
SILA, Hanan Buildings Cleveland,Q. 
(602 Hobart Bldg., San Francixco,Cal. 


ents Splendid Profits & 


wt 


Popular Science Monthly 


j lavention 
Now Taught 
C —> Great Inventors 


Now Show You How to 
Make Your Ideas Pay 


‘Chgincering, chemistry, household article, rao, 
‘and other felde—and 


rimped.haie-pi 
rubber on the end of 
2 pencil ought thelr 
faventors hurstrete of 


ter ot 
fon'e"'a question of 
seuesework, Tavention ts" based Som certain 
fini, asa aay other protean. Te fo 
i definite course of procedure step Dy’ ten, 
fom the origination of the firve idea to lea Bal 
development on a commerclal seale- 


Learn at Home 
in Spare Time 


ey inventor 
Tovention 


TUAYMOND FANE YATES ‘ind. hacke—ie 


i 
Malice tts 
fers cater 


PATENT O« INVENT 


pare tle 


First ae of itsKind 


‘Tile Is the fit enue Ip practical. Tn 
Tiv‘evee been devised Now you enn t 
hay earn HOW. TO 


New Book on 
Inventive Science 


[A wonderful new boole tat Just come from the 
te eee af tern 


inwentlon The 


BUREAU OF INVENTIVE SCIENCE 


me your frre book, "The Sclenee of Ea 


Adacess 
cay. 
State 


THE HOME WORKSHOP 


Small Motor-Driven Fretsaw Is 
Simple in Form 
By Ernest Bade 


(A SIMPLE fretsaw for light work such 
as toymaking and cutting out panels 

th pierced designs and puzzle pictures, 
‘can be constructed quickly and easily along 
the lines shown in the accompanying illus- 
tration. ‘The framework of this saw is made 
from metal strips taken from a toy con- 
strifetion set, but other material will serve 
3 well 

‘The first step is to make a table and its 
support. This must be as rigid as possible 
and so made that it can be securely fast- 
‘ened to the worktable or bench. The 
whole support can consist merely of a box 
placed upside down on the table, the far 
side being removed. ‘The saw holder or 


inet Tren well Yor Mah 


frame consists of two strips, a block and a 
spring. The long strips can be made of 
‘wood or simply be hollow tubes or fairly 
metal strips. A few inches from 
fone end, one of the strips is fastened se 
eurely to the block; the other st 
pivoted to the block by means of a bolt, 20 
that this arm ie movable. The spring con- 
nects the shorter ends of the two arms, 

‘This rocking beam is then loowely fast- 
ened with a bolt to two arms projecting 
from the back of the table. The whole 
beam should rock up and down freely. 

‘A grooved wheel is fastened to the lower 
part of the table and connected with the 
front end of the lower rocking arm by 
means of a lever or connecting rod attached 
near the rim of the wheel. In this way the 
circular motion of the wheel is translated 
into an up-and-down movement. The saw 
blade is clamped to the upper and lower 
beams at the front. This is accomplished 
by cutting slots where the saw is to go and 

ranging bolts with wingnuts so that the 
sides of the slits ean be pressed against the 
blade, A small electric motor belted to 
the grooved wheel provides the power. 


An Easy Way to Tip Your 
Favorite Cigarettes 
GOME smokers prefer tipped cigarettes, 
jut cannot obtain their favorite brand 
th ends of cork or straw 
cigurettes at home 
than dipping the ends for about half an inch 
in eollodion dissolved in ether. When the 
collodion is hard, punch two or three holes 
through the film at the end of the “but 
that the smoke will draw through easil 
arafin can also be used, but the collodion 
jer because it does not crack as 


literally. be chewed without the smallest 
particle” of tobacco reaching the mouth. 
‘The tip is practically tasteless and does not 
‘with the full enjoyment of the 

exr, Madison, Wis. 
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| Folding ‘Table Is Useful for Cards 
or Luncheon 


By A. L. Morgan 

MORE, soba than an rinary Put ‘Your Name 
| Mo iiing card table'and practically 

convenient a rea, te table ne wus Pay-Roll 
i =e = soe lot toroursedl 
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Ise of3¢by ln. plus of eft wood ghned 
tecbe eal sake 
forse by two 35 by 
| Stns cate the 
| top is screwed to 
the Sy by 3 in. oak 
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‘The table open and cloned with the dimensions 


The clamp, Fig. 2, is of hard wood, 
ete Diviloaof the Radio Corpers- |] | beveled at the ends and long enough to en: 
(Atrienteraanecriccnetie: || gage the bottome of the upper cro pecea 
on mini Of the legs. A. %(-in. stove bolt. passes 


feasEdyos Wales 


through a ts by. Ay 
last to be secured in place. ‘The bolt should 
have a washer under its head and be 
riveted slightly at the threaded end after 
the nut is adjusted. To get the proper ad- 
justment of the nut, turn the table upside 
down with the legs in place and lay the 
clamping unit in position. It will then be | 
easy to get, the proper thickness for the | ws. 


(Continued om pose 120) 
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Substantial Folding Table 
(Continued from page 1 


spacer to allow the clamp to move freely 
and yet have a slight spring when it grips 
the croas pieces on the legs. 

The top is covered with green baize, 
stretched tightly and tacked at the edge 
sufficiently to hold it until the oak finishing 
strips have been secured in place. These 
should be neatly mitered at the corners. 

Figure 3 shows the end view of the legs 
when folded and Fig. 4 the front view. The 
Giagonal braces are not mortised but 

ply sprung past each other and secured 
at each end with one screw. One pair of 
logs is made to fit between the other pair, 
and the pairs are held together by two 
bolts, which also should be riveted slightly 
to keep the nuts from loosening. 

‘The woodwork can be finished with a 
varnish stain of any desired shade or 
shellacked. 


Reversed Hacksaw Blade Cuts 
Thin Tubes Cleanly 


FOR cutting insulating tubes of fher or 
‘mica and thin brass or other light tubes, 
try using w reverséd hacksaw blade. This 
can he used in the regular saw frame or 
provided with a 
handle shaped 
from a piece of 
hardwood and 
fastened to it with 
tape or rivets 
Light tubes are 
apt to beshattered 
when cut in the 
regular way, but 
using the reversed 
blade and a “pull” 
stroke lessens the danger. This method 
is also useful on heavier pipe when the 
‘tends to buckle and break.—M. F. A. 


Mule Racing on Cardboard 


E drawings show how to make a new 
sme in which the players each pretend 
‘The rider who first crosses 


the line at the top of the hill is the winner, 

Only two can play the game. ‘Two push 
pins represent the mules, or the heads cf 
lothespins with I-in. brads driven through 
their centers will serve, 


Place the mules on 


—z— 


——.~—hw 


“This simply made came gms the children 


the bottom holes. The first player then 
lots the marble roll down the chute and 
moves his mule according t- the direction 
taken by the marble. The second player 
does likewise, and 30 on until the hilltop 
sal is reached. 

Make the base of one piece of heavy card- 
board 14 in. wide and 26 in. long. Cut out 
the three chutes from thinner cardboard 


and glue them in position —D. W. CLARK. 
ele! eae Let | 
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WEE pay a lot of money for » pneu: 
matic door closer when you can 
make one yourself? ‘The main part of this 
homemade door check is an old bicycle 


pump. 

‘The cylinder is cut off at the lower end 
sand plugged up with a round piece of brass, 
which has a projection through which a 
hole is drilled to take a bolt. This projec- 
tion is held between two angles bent up 
from fat iron and screwed to the frame 
‘above the door about 1 ft.from the hinged 
side. A loosely wound spring is inserted 
‘around the plunger in the eylinder, and the 
‘cap is screwed on. ‘The protruding rod is 


piece of iron. This rod is bent in such a 


in place, and detall of the 
(ableencape valve 


yeage the loop at one end and 
fasten to the door at the other end, which 
fs flattened and drilled for serew hoies. 

‘The piece of brass in the end of the 
cylinder has a series of holes drilled 
through it near the edge to admit air. 
Covering these holes on the inside is a steel 
disk fitted loosely on a machine screw. At 
the top of the cylinder is soldered a piece of 
tubing, threaded on the inside to hold a 
setacrew. The setscrew is ground as shown 
fn the detail drawing. A small hole is 
drilled in the cylinder as a seat for the 
conical point, and another in the tubing 
near the lower end. 

‘When the door is opened, the steel disk 
is pulled away from the inlet holes by the 
air that is sucked into the cylinder. As the 
plunger travels along the eylinder, it com- 
Dresses the spring. When the door is left 
open, the spring pushes the plunger back 
fand the air forces the steel disk against the 
fnlets. ‘The air then is expelled only through 
the escape valve. By adjusting this valve, 
the door can be made to close quickly or 
| slowly, as may be desired. 

If the plunger is well lubricated with 
| neavy oil, the door closer will be found to 

give very satisfactory service —Eowin G. 
Gereres, Los Angeles, Calif 


Links from Sash Chain Make 
Neat Terminal Connectors 


‘EAT terminal connectors can be made 
from an old sash chain. Cut off a link, 
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The Fascination 
of the Stars 


ATURN with ite rings, Mare with its canals, the 
Sentry of the moon, the machi eafbed of om mets 
you can actually sce ard study all these wonders. with 


Bausch & Lomb Telescopes 


Bausch ¢ Lomb Telescopes, mae by Ametis'sleadog 
lens-makers, ate scientifically accurate, well built and beau 
tifully finished. ‘They are made ia ranges of power from 
24x to 120, and equ nd 
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Scope of Small Lathe 


iatbee etl bel 
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eres, 
coytliged 
ls 
nearer 


‘The tool hel 


Tools were made of 3-in, drill rod, fled 
to shape, hardened 

straw color and finished on 

spite of their smallnes, the cutters have 
stood up well and given no trouble what 
ever. This little device has very greatly i 
creased the usefulness of the Inthe a 
proved excellent for inside work, such 
boring. —H, G 


Flame Removes Broken Handle 
from Eye of Ax 
Ww" 


HEN the handle of an ax, hatehet 
or hammer breaks short, so that a 
tightly wedged piece of wood is left within 
the tool, the eye ean be cl 


aleohol lamp or bunsen burné 
A gentle but continuous blast is blown 
through a blowpipe so that the intense heat 


if 


concentrated at a point will soon burn a 
hole through the wedged fragment of the | 
handle. With this hole as a starting point 
it is the work of but a few minutes to re- 
move the charred pieces remaining in the 
eye. ‘The most stubborn and firmly’ fixed 
handle can be taken aut in this way.—E. B. 
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Simply Made Weather Telltale 
Gives Warning of Storms 


By E. A. McCann 


LTHOUGH this apparatus must not 
‘be considered as a really scientific in- 
strument, it is easily made and as a rule 
will give’ warning of fine or wet weather, 
storm or calm, 

First, get a glass jar, C (a milk bottle will 
do), and a flask, B, from the drugstore; 
then, to fit them, build a framework, A, 
which is just an incomplete box, with back, 
top, bottom, sides, and a partial front. The 
instrument may be entirely inclosed if suf- 
ficlent openings are left for the air to get 
in and out freely. 

A piece of brass tubing, F, about 334 in. 

fits a socket in the back and goes 

through the front. Plug the front end with 

1 piece of wood and into the plug screw a 

T.. To the back of the plug 

of eatgut, which runs right 
‘tube 


back, as at G. 
Thread the tube 
through the front 
and fasten the 
pulley, B, tightly 
to the tube so that 
itis over the cen- 
ter of the jar. 
Leave the gut 
hanging loose for 
the present, 

Now, hang the 
flask Bin a wire 
sling and fasten 
ailk thread to the 
wire, Run the 
thread over the 
pulley, hanging 
8 weight, D, on 
the other end, 
little leas than 
heavy enough to 
balance the flask 
when partly full of 
water. You can adjust this later on when 
the flask is inverted, Make a dial with 
"aie" on one side and “Wet” on the other, 
and fasten it to the front of the box. 

Fill the jar or bottle about a third full of 
water and fill the flask and turn it over in 
the jar. Most of the water will run into the 
jar. Until you have a balanee, twist the 
ceatgut toward the side on which the weight 
hhangs, and fasten it off behind. Pour a 
little oil on the surface of the water to pre- 
vent its evaporating. You can color the 
water if you like. Do not put the instru- 
ment in the sui 

‘When the weather gots warm, the air in 
the flask expands and forces some water 
‘out, so that it becomes lighter and rises, 
‘Warm air is lighter than cold air—which is 
the secret of most of the changes in the 
weather—so the weight being less on the 
surface of the water in the jar, again the 
‘water in the flask falls and it rises and in 
rising, turns the pointer, Also warm air 
holds more moisture; this acts on the eat- 
gut, twisting it, and helps to turn the 
pointer. You can dispense with the catgut, 
but it isa help. When the air gets colder, 
the reverse of all this happens, and the 
pointer goes the other way. So you have a 
barometer—on the surface of the water; a 


thermometer—in the top of the flask; and 
8 hygrometer—in the catgut. 
‘When the telltale falls, you may expect 


od om page 130) 
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Two Supreme Achievements 
in RADIOLAS 
RADIOLA Grand 


The finest principles of radio 
detection, amplification and loud 
‘speaking are embodied in the new 
Radiola Grand, 

The Radiola Grand has been 
especially designed to receive broad- 
casting stations operating on the 
‘standard wave lengths of 360 and 
400 meters, but an additional range 
is available up to 550 meters. By 
‘means of a new type of loud speak- 
er, the entire family may receive 
broadcasted music and other enter- 
tainment and instruction. 
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RADIOLA IV 


Radiola IV is_a self-contained. console- 

type broadcast receiver, ‘The cabinet com. 
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Hibrary. 
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uber spare a, Cor 
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‘and ‘silk covered leads for 
Gntenna and ground. $278.00 


This rmbt of 
ually eyo 
‘proveeriom 


See top of page 6 in front 
cof book for full details 


$25.00 in PRIZE 
nets a erearm 


ies 
Bracing” Ga ths 
Ee eae 
150%, PROFIT 
eee 


(Here sean, 28, Marguts Be, 


MECHANICAL DENTISTS 


Dep s4 80. WREAEN AVE emIEAGD, NINO 


Den, 


WL. DOUGLAS 


$5$65758 £9 SHOES 5 


shoes are actually demanded 
ler year by more people than 
any other shoe in the world 


‘year 


——— 0 
Baus ee acme 
‘SMen and Women in all Walks of life should mean sovee 


to you when you heed shoes and are 1oOking for 
ite aud or Four money ttt 


W.L. DOUGLAS W.L DOUGLAS sto in sizle, qualiey, material and 


No Matter Where You 
anoc dealers san supply Jou with We le Douglas shoo. 
Irnot convenient to call At one of our 410 stores in thee 
argo cities, ask your shoe dealer for W. as 


i unreasonable profits 

by the namevand price ramped ow the 

i betore the shoes leave . 
Mituess The prices are the same everywhere. 
‘Motor ain our vat, write for eatalog 
OMEHOANTAY fm urn rit 

hale ie each 
Sie at ‘roer 


eet rt Ptr 


A Complete Machine Shop 
At a Low Price 


HERE » tou tha enabis you to ave. 


polsing, bul 

ary eld a 
ici 

venta 


A Drill Press for 


$45:0° 


Asari 


Aeents Wanted ene 
JONES DRILL & SPECIALTY corp. |} | Sisisttsi itu 
15 Seventh Aves, New York Simatic 


‘sally etal froes 8 
‘ieee Gait fred 
SROLOTELY GUA 


ies 
California Trading Company 
Dept. 138, Terminal Bldg, Les Angeles 


Popular Science Monthly 


THe HOME WORKSHOP 
Simply Made Weather Telltale 
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southerly winds, with rain, especially if the | 
clouds are from the same direction. You | 
et longer notice of a southerly than of 

northerly wind. If the ar is dry, but sti 
falls, expect snow in winter. If it rises, 
expect northerly winds and finer weather. 
‘The quicker it rises, the more wind you 
may expect. If the wind is im the south 
and it rises, expect fine weather. The slower 
it rises or falls, the longer will the coming 
‘weather last, and vice versa. 

If it stops high and steady, expect dr 
fine weather: the more it jumps about, the 
more unsettled the weather will be. A's 
dden rise is as likely to bring @ storm as a 
sudden fall, But" you will tearn most by 

ching it and the clouds, which are great 
her prophets to one whe knows how to 
read them. 


A Window Flower Garden 


CONVENIENT and decorative win- 
dow garden may be made by attaching. 
4 ledge or board to the lower sash. The 
board must be as long as the glass ix wide, 
and about 4 or 6 in, wide. A tiny railing 
‘on three sides is made from strips of wood 
1 by 5% in, and heavy wire, 
about 10 
the board at the en 


ng are 
and to 


the ash to serve as braces and hold the 
stand in a horizontal position. A. screw 
through the ahelf down into the lower ssh 

rail will hold the stand in position and | 
prevent it from being accidentally dis- | 
Fodged. When the lower sah is-open 

the plants rise with ity thu allowing ti 
tinotatructed circulation of aie.—D, Be 


‘One Nail Holds Corner Piece 


Y CUTTING out “dustless"” comer 
pieces as shown, they can be fastened 
in place in stair corners and in the corners 
of rooms where they are needed with one 
nail apiece. Driving the nail slantwise 
into the corner draws in the center of the 
triangular piece firmly and makes a neat, 
quick method of festening as shown here. 
When Ire 
quire a supply 
of these corner 
pieces, I simply 
cut them. from 
serap tin and 
paint them,— 
JouN R. Doncr 
Normal, 1. 
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Rig Makes Light Work of Dril 
and Boring by Hand 


By Henry S. Laraby 


WHENEVER heavy drilling or boring 
in to be done in the home workshop 
and no machine is available, much labor 
may be saved by constructing a drill rig like 
tthe one illustrated. Tt is easily adjusted, 
has few parts, is very strong, and takes up 
‘no room when not 

in use, Either a Ps 
regular hand brace 
can be used in 
connection with it, 
or a brace may be 


tained by means 
of a lever of oak 
or other hard 
wood, 40 in. long. 
The fixed 


Vee, 


rwo by four" at the buck of 
the bench by means of a block, yoke, and 
wedge, which are adjustable as to height. 
‘The biock has a tug, which engages a hole 
in the end of the lover and in the under 
side of the lever is a bearing for the bras 
Ample adjustment is provided for boring 
work of various sizes because the holes for 
the yoke are 4 in. apart and the wedge per- 
mits any adjustment within 4 in. A saw- 


horse can be used in place of the bench. In 
fact, if the 'in. holes in the stud are run 
from the floor up at dein, intervals, any 
working height may be obtained. In opera 
tion, the lever is pressed down under the 
lett arm and the right arm is used to turn | 
the brace, 
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119 Michigan Street” =” Milwaukee, Wis. 
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Axmuovon the difficulty 
of papering ceilings is 


not really hard to do, and if the proper 
system is followed, an amateur can quickly 
learn to paper ccllings as deftly asa pro- 
‘A plank, or two planks, long en; 
reach from one wall to the 
ust be provided. 
{ables or other supports so that the eiling 
ean be reached comfortably with the 
alms of your hands. A paperhangrr's 
smoothing brush, or a clean 
and a photographic roller are necessary, 
tlthough a caster will ake the place of the 
latter for rolling seams. 
‘You will also need what I call a “little 
helper.” This is made by ‘nailing two 
‘wooden stripe about 4 ft. long inside the 


fends of a soapbox, as shown. A piece of 
ath is nailed across the top and on this is 
fastened a heavy sheet of pastoboard about 
1 by 2ft. This makes a light but firm stand, 
After removing both selvage edges, eut 
the paper about 6 in. longer than the room 
bn vide or ene, deoesding open ek vey | 
the paper is to run. It is best 
bare tbe soume run toward thn ights’ Cut 
5 or 6 lengths at a time and spread them, 
printed side down, one over the other on 
the kitchen table or whatever is to be used 
as a pasting table. Place the paper about 
2 in. from the edge of the table, loosen the 
top ari, draw it toward you until) the 
nearest edge is even with the edge of 
pasting table, and apply paste for ab 
| Bt. from ove end, breaking the edges out~ 
| wardly. Double the paper about 135 ft 
from the end and fold the pas 
gether, aktog eave that the aps mates | 
| on both sides, as shown at 1. Pull the strip 
along until you have an unpasted length on 
the pasting table and apply paste to an- 
other -ft. length. Lift the paper at the 
place where the end has been folded over 
the pasted surface and fold over the newly 


folded as at 3 

| _ Place the pile of paper on the little helper 

{in such a pesition that when you take upe 

the beginning of the strip the pasted side 
(Continued on page 133) 


room, | 


pasted section, as shown at 2. Repeat this | 
process until the entire strip is pasted and | 
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ID you know 
that you can get 

Regenerative sets at 

reasonable price in 

RadioCraft’s D-4, 

with the D-5 2-Step 

Amplifier? These 

fine sets are made of 

DeForest parts—and 

carried by De Forest 

dealers. See them! 


THE RADIOCRAFT CO., Inc. 
139 Franklin St. Jersey City, 
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Looks Like $5.00 Worth [j/—= 
Gives You $1 Profit 
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with the Only Girl 


An 


“Old Town Canoe" means 


last you for years, And itis the low- 
est-priced canoe made. "$34 up 
from dealer or factory. Tt is the 


lightest “and steadiest "of ‘canoes, 
The naw 1923 catalog shows 
gil models tn Fall cols. Wet 
or" one todays I ie trae. 


OLD TOWN CANOE Co. 
1393 Main Street, Old Maine, U. 
————_——___ 
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will be toward the ceiling. Lift the stand 
‘on the seaffold and place it about 4 ft. from 
the end where you intend to begin paper- 
ing. 

‘Take the end of the paper in both hands 
and attach about 1 ft. of it to the ceiling by | 
pressing it with both hands and smoothing 
it with the brush or whisk. Take every 
care to start with the long edge of the paper 
exactly even with the edge of the ceiling and 
wall If you do not start right, you will 
have to take the paper off and begin over 
again, but that is not difficult to do if you 
have not taken more paper off the little 
helper than you can handle, 

If there are any wrinkles that cannot be 
brushed out, loosen the paper back to the 
wrinkles and brush it on again. Work 
quickly but do not hurry too much, as the 
paste will remain damp for some time. 
Hold the paper against the ceiling with on« 
hhand and move the helper about 2 ft. with 
the other, letting the paper slip off the pile. 
Brush the center of the paper until the 
slack is taken up and then brush out- 
wardly toward each edge. Repeat thi 
process until you are about 4 ft. from the 
wall, 

‘Then, using a roll made of odds and ends 
‘of cut pieces, take the remaining paper 
from the helper and support it with the 
roll. You ean then brush down the eenter | 
clean to one end, and return and brush out 
each edge. Look back to see if there are 
any wrinkles or bubbles. If so, smooth 
them with the roller. 

Paste another length and repeat the pro- 
cedure. Seo that the edges overlap ao that 
cone edge just covers the other, The ten- 
deney is to have too large an overlap, 
When the second sheet has been applied, 
roll the seam.—A. M. SuvtH, German: 
town, Pa. 


For work that is 
Painting | smooth” and in ond 
tendon, i alt at 
Hints paint of standard qual-~ 


Key will cover from 600, 
to 800 sq. ft, with one coat or half that 
with two coat, 

Fill all nail holes, cracks, and crevices 
‘with pure linseed oil putty, after the fost 
Driming coat a dry. 

For house painting, use a long flat or oval 
bristle wall brush, and eee that the paint 
is well worked into the wood, In applying 
the priming coat, do not try to cover the 
srain of the wood simply by piling on the 
Paint thickly” Several thn coats are better | 
than one heavy one. | 

For three-coat work, the second cost 
should have sufficient turpentine added to 
Feduce the surface gloss.‘ The third coat 
will then stick better than it/would to a | 
Hlosey second cost. If the paint for the 
finishing coat seems somewhat heavy, add 
alittle raw linseed il. Alwaye allow at 
ieast 48 hours between coats, 


Is setecriva tints for 


luplicate 
the colors of neighbor- 
ing ‘houses, but to 
choose colors that will harmonize. If you | 
wish your house to stand out, use the | 
lighter tints, Brilliant eolore are best for 


| small houses, 
SS 
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Big Opportunities for 
YOU in Hotel Work 


More Positions 
Than We Can Fill 


£0,000 men and women wanted 
by leading hotels. Opportunities 
unlimited—need not half supplied 
New Hotels now building asking 
us for graduates. 

A big profession— 


tumor, “amon 
People worth 
while, 


open (partial list) 


iow tO [2Ass't. managers| 
repare |p ue 
Yourself ae 


4 Room Clerks 
Sulcy #3258250 Mo 


2.Mail Clerks 
Salary $140 Mo, 


le 
1 Steward 
Salary 897 5.8435 Mo, 
‘eat! 
1 Housekeeper 
Salary $175.00 
Apartment nd Mi 


12 Floor Clerks 
Salary $100 
ie 
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for a good-paying 
bs 


Hotel Operation and 


A POSITION IS WAITING 
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Has many fine exclusive 
features 
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NORTHWESTERN ELECTRIC CO. 
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$7 a Day 
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Table Makes Inexpensive Desk 
for Small Shop 


AN OAK rolltop desk would be out of 
place in the small workshop and would 
soon get seratched and searred, but a desk 
almost as serviceable for keeping corre 
‘spondence, reference books, plans, and rnis- 
ccellaneous data, can readily be made from 
‘kitchen table,” Such a table in unpainted 
pine or oak can be obtained for afew collars 

Fixa sheet of zine to the top of the table. 
fasten two uprights at the ends, as shown, 
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Sunstanray 70 TOP 
ANON Nee 
mae 


Made for a few dll 
Tobie serra ener : 
hore werkehop 


and make a boalike shelf arrangement with 
hinged doors. The xine will stand unlimited 
abuse and ean easily be kept: clean by rube 
hing it with a piece of waste, ‘The lor 
rawer under the table top holds ro 
prints, while the smaller compartsos 
above provide a place for drawing instr 
‘ments, books, papers, miscellaneous dats 
and other items that cannot safely be 
placed in a bench drawer.—H. L. F, 


Tractor Pulley Drives Tool 
Grinder Clamped to Wheel 


N SHARPENING those farm tools that 
ordinarily are 
or earborundum 
time ean often be saved by driving the 
grinder from the tractor pulley, as illus: 
trated. 
The handle of the grinder is removed 
and a &- or 6-in. pulley substituted. ‘The 


Sey BUUEY | | te 


grinder is then clamped to the rim of th 
tractor wheel or to any support that \)) 
bring its pulley in line with the road {ave | 
of the tractor drive pulley, and a short 
length of belting is used to connect the two, 
If several cutting wheels are provided 
for the grinder, practically every form of 
knife tool, from a mower blade to a ciroular 
‘saw, can be sharpened in this way.—G. A 
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Announcing the 


Type C-301-A List Price $9.00 
The most efficient vacuum tube ever placed on 
the market for amateur and experimental use. 
The engineers of the General Electric research 
laboratories have at last succeeded in perfecting 
@ tube that every owner of a radio set has been 
waiting for. 


Greater Power Amplification 
Only { Amp. Filament Current 


IS new and improved Cunningham C-30]-A Amplifier is a high vacuum tube designed for use as an 
mplifier and cetastay, containing a new Tungsten Filament, the characteristics of which are long 
low power consumption, low operating temperature and greater power amplification than any 
Rfer tube, ‘The tube has a standard four prong base, and’ the glase bulb has the same 

the C-300 and the C-301. 


The greatly reduced filament current permits the use of four of these tubes without exhausting the 
A battery any faster than when using one of the previous type of amplifier tubes, 


Complete instructions for the care and efficient operation of this new Amplifier Tube are packed with 
every tube. . 2 
Insert a C-301-A in your amplifier set today. Note the improved quality and increased audibility. 


The Cunningham Technical Bureau is at your Service, Address your problems to Dept. P 


AS Ce 
‘MO 
248 First Street 154 W. Lake Street 


San Francisco, California ‘Chicago, Illinois 
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“There ore Corona Sales rooms and vervice Mations la al parts of the world. Above ln «glimpae of Ue Corona vor ln Rochester, N. 


Typewriter men knew this machine was coming! 


The completeness of an office typewriter 
The convenience of a portable typewriter 


OME day there will be a type- 
writer that is complete with- 
‘out being heavy or bulky'—that is 
‘what typewriter men have long 
predicted, and their prophecy is 
fulfilled in the New Corona. 


‘Here are just a few of the things 
you should particularly notice: 
Completeness: The New Corona 
has an automatic ribbon reverse, 
two color ribbon, back spacer, com- 
bined line space and carriage re- 
turn lever, margin release, etc. 
Compare it with any office ma- 
chine. 

Convenience: The New Corona 
is far more convenient than a 
standard office typewriter, because 


it weighs less than seven pounds 
and yoti can fold it up, take it with 
you, typewrite anywhere. 

Range of Work: Corona has a 
standard 10 inch carriage (wider 
than any other portable type- 
writer). It takes a No. 10 envel- 
‘ope with ease. Corona writes 
stencils better than most large 
machines, does manifolding per- 
fectly. 


Durability: Consider that Corona 
has half a million users, more than 


CoronA 


The Personal Writing Machine 


Built by 
CORONA TYPEWRITER CO., Inc. 
12. MAIN STREET GROTON, ¥. ¥ 


all other portables combined, and 
that it has been giving satisfac- 
tory service for sixteen consecu- 
tive years, a record not even 
approached by any other portable 
typewriter. 
Speed: The New Corona is built 
for swiftness. Its standard port- 
able keyboard with right and left 
shift keys is the simplest of all type- 
writer keyboards and therefore the 
easiest to memorize and use. For 
the touch system, the keyboard is 
ideal because one’s hands never 
need to leave their original “‘po- 
sitioning. 
No increase in price $50 complete 
with case. (In Canada $69.) 

‘Tolveate the nearest Corona 

Sore “consult your hove 


Sick or write, Se fot ew 
Seciptive tower No. TE 


\Réed Desi Tools 


Every Good Tool for the Mechanic 


ND every good tool for the motorist, 

householder and glazier, too! 
“Red Devil” Tools are sturdy—designed 
for hard work and long wear. They make 
hard jobs easy. “Red Devil” Tools are 
high quality tools, not high-priced. 
The “Red Devil” trade mark stands for 
absolute dependability. It represents over 
a quarter century's experience and careful 
study built into each tool. That the design 
has been scientifically worked out,—that 
the material is the best obtainable, care- 
fully selected for the particular use to 
which the tool will be put, and that the 
workmanship is as excellent as special 
training and rigid inspection can make it. 


“Red Devil” Tools Comprise: 


Pliers Mitre Boxes 
Nippers Wrenches 
Fence Tools Cold Chisels 
Glass Cutters Punches 
Snips Hack Saw Frames 
Chain Drills | Hack Saw Blades 
Screw Drivers Electricians’ Tools 
Auger Bits Linemen’s Tools 
and many other tools 


“Red Devil" Tools can be purchased at every reliable 
hardware store. If not in stock, order 
direct from our factory. 
The “Red Devil’ mechanic's too! booklet will help you 


felect the tools best suited for your particular jur- 
pose—it’s yours for the asking 


SMITH & HEMENWAY CO., Inc. 


‘each one be Manufacturers of “Red Devil” Tools No laheet oa 308 
See" 20¢ 264 BROADWAY, NEW YORK, N. Y. 


Hand and Breast 
Drill No. 1616. 
Length, 

1435 inches. 

Net weight, 

2 pounds. 


Price, $4.50 


GOODELL-PRATT COMPANY 


1500 GOOD TOOLS 


With good tools you can 


“Do it yourself!” 


VERY tool bearing the name Goodell-Pratt is a 

quality tool. It is so well designed that it does the 
work for which it is intended with the least effort on 
your part. It is so beautifully made and finished that 
you like to look at and admire it almost as much as you 
like to work with it. 


Hand and Breast Drill No. 1616 is only one of sixty 
different hand, breast, and automatic drills made by 
Goodell-Pratt. It is about as useful an all-round drill 
as the average private mechanic can own. 


‘You should be familiar with the other types of Goodell- 
Pratt Drills if you specialize on any particular kind of 
work. 


Go to your hardware dealer. Ask him to show you 
Goodell-Pratt Hand and Breast Drill No. 1616, and the 
other Goodell-Pratt Drills he carries, Tell him you are 
interested in tools made by toolsmiths for tool experts. 
He will show you some of the best tools you ever saw; 
and if he hasn't all of the 1500 Good Tools we make, he 
will get the ones you want promptly. 


Specifications of No. 1616 Drill 


‘The Handle, Side Handle and Grip are all polished hard- 
wood. ‘The Frame is aluminum, for strength and lightness. 
‘The Gears all have machine-cut teeth, The Pinion Gear 
fis steel. ‘The Large Gear is iron enameled red, with the 
name Goodell-Pratt in gold. The Guard is hardened steel 
and holds the gears from slipping under extra pressure 
‘The Steel Spindle is accurately turned and runs in ball 
bearings, which keeps end.thrust friction out of the tool 


‘and putsit into the job. The Chuck is all steel, with three 
hhardened jaws that grip all round-shank drills up to 24 
inch diameter 


Greenfield, Mass., U.S. A. 


